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X at the 
way you are fabricating metal parts. Cost-cutting pos- 
sibilities are almost unlimited with these Anaconda 


pre-formed mill products and press products. 





DIE-PRESSED FORGINGS, made of twice-wrought metal, offer SPECIAL-SHAPE TUBES can, as in the case of Electrolux. save 


superior uniformity, denseness, accuracy. Savings: replace more several steps in arriving at a finished part. Brass electric-motor 
costly built-up assemblies—often are less in first cost than sand brush holder (above) is cut economically from long lengths of 
castings—require minimum surface machining to size—simplify tube pre-shaped to accommodate both brush and spring. Uniform 
secondary operations—lower tool cost—lower finishing cost. accuracy of all dimensions helps provide good brush stability. 








MULTIPLE-PLUNGER AND PROGRESSIVE-TOOL-PRESS PROD- EXTRUDED SHAPES. Wherever you fabricate from solid rod ot 
UCTS are cutting costs throughout industry—often over 50%. bar—or castings—consider savings in machining, tooling and scrap 
Main reasons: The American Brass Company’s complete design by use of extruded shapes. Albert A. Weiss & Sons substitute 
engineering service, long experience, specialized production two extruded shapes, above, for a sand casting—cut cost of ther- 
equipment, a big selection of stock tools. Metals: copper, cop- mometer case 41%, got an additional 30% saving in assembl 
per alloys, nickel, iron, steel, stainless steel, or aluminum. because of consistently uniform dimensions. 

ERE are four immediate approaches to cutting costs. DIE-PRESSED FORGINGS - SPECIAL-SHAPED TUBES 

pone ge Ce ree , 
Re-evaluate your designs and fabrication methods with EXTRUSIONS - FABRICATED METAL GOODS 


these short cuts to finished products in mind. Wherever you 
spot a possible saving, send a sample, drawing, or descrip- 


products of 
® 
tion—with the quantity you need, the metal or properties you e r) A 
require—and ask for a quotation. Address: The American A N A 7 N | 4» po 
Brass Company, Waterbury 20, Conn. In Canada: Anaconda — ais | 


American Brass Limited, New Toronto, Ontario. 5853 Made by The American Brass Company 





For more information, turn to Reoder Service card, circle No. 490 
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EXPERIMENTAL MISSILE is used by NACA researchers to 
study high temperatures at speeds up to Mach 5. The nose 





cone is spun Inconel alloy, polished down to a 2 micro- 
inch finish at the tip. Photo courtesy of Aviation Week. 


The search to keep a missile’s nose 
from becoming its “Achilles’ heel” 


Intercontinental ballistic missiles are 
designed to plunge back into the 
earth’s dense atmosphere at speeds 
in the neighborhood of Mach 10. 

Temperatures in the thin bound- 
ary layer of air surrounding it are 
measured in thousands of degrees 
Fahrenheit. 

How do you keep the nose from 
melting? 

A sharp, needle-point nose re- 
duces aerodynamic drag. But it 
doesn’t help dissipate heat. A blunt 
nose shape does considerably better, 
even though it causes a high pres- 
sure drag, and creates intense heat 
in the shock wave. One explanation 
for the good showing of the blunt 
shape is that heat follows the wave— 
and just sort of “slides off’ the nose. 


For experimental purposes, scien- 


tists need a nose material that can 
be spun into a great variety of 
shapes ... one that maintains struc- 
tural integrity far up the tempera- 
ture scale. And those are among the 
reasons they often select high- 
strength, heat-resisting Inconel* 
nickel-chromium alloy... 


The National Advisory Commit- 
tee for Aeronautics, for example, be- 
gan using Inconel alloy for tests 
after a several-year-long investiga- 
tion of materials suitable for use at 
high Mach numbers and high tem- 
peratures. 


Of course, much is still to be 
learned about the mechanics of aero- 
dynamic heating and its applications 
to the design of hypervelocity air- 
craft and missiles. But the tests are 
indicating how the problems can be 


solved. And advances such as those 
being made daily by NACA’s re- 
search are rapidly leading to perfec- 
tion of “The Ultimate Weapon,” the 
device that may well prevent war 
among men. 


Do you have a metal problem? One 
that involves high temperatures... 
low temperatures... corrosion... 
stress ... fatigue or some other trou- 
blesome factor? Inconel alloy or an- 
other of the many Inco Nickel AIl- 
loys may be just the metal you’ve 
been searching for. Our new booklet, 
“A Review of Nickel-Base Alloys for 
Aeronautical Applications,” is yours 
for the asking. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street she, New York 5, N. Y. 


*Registered trademark 








INCO NICKEL ALLOYS > 


NICKEL ALLOYS PERFORM BETTER LONGER 


For more information, turn to Reader Service card, circle No. 496 
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YYYITOLIA 1 MATERIALS 


.. AT A GLANCE 


THE FIRST ALL-BETA TITANIUM ALLOY, said to have the best formability of 
a any titanium alloy, has been developed. The alloy can be cold 
headed and welded, and can be heat treated to high strength levels. 
(More details next month. ) 


TWO OTHER TITANIUM ALLOYS, BOTH SHEET ALLOYS, have also been developed. 
One contains 16 vanadium and 2.5% aluminum; the other contains 

. 4 aluminum, 3 molybdenum and 1% vanadium. Both alloys are formable 

> in the soft condition and can be heat treated after forming to high 

room and elevated temperature strengths. (More details next month. ) 





CLEAR OR PIGMENTED POLYPROPYLENE YARN is now commercially avail- 
able. Tentative properties of the yarn include a specific gravity 
of 0.90, a softening point (without load) of 280 to 300 F, an 
elongation of 15 to 25%, and a tensile strength, "as is," of 
60,000 to 85,000 psi. The yarn is presently being made into 
rope by a leading U. S. rope manufacturer. 


THE FIRST ANNOUNCED COPOLYMER OF ETHYLENE and other monomers, specific 
composition of which has not been revealed, is now in commercial 
production. The thermoplastic material is the first of a group 


e- of tailor-made polymers designed for long time sustained load bear- 
c- ing and stressed service. Biggest single use will probably be 

ne : monofilaments for such products as rope; other grades will soon be 
ar available for film, wire covering, pipe, blown bottles and 


paper covering. (More details in a forthcoming issue.) 
ne : 


WEAR RESISTANCE OF METAL PARTS CAN BE IMPROVED by electroplating them 


iis with a metallic coating containing finely divided particles of 
n- carbides or oxides. For instance, an electrodeposited nickel 

\1- coating containing particles of silicon carbide has doubled the 
ve life of saw blades and certain dies used in forging alloy steels. 


pt, 
or 
irs 


ark 


iC. HIGHER TEMPERATURE RECTIFIERS AND TRANSISTORS than presently 
Y. available is the aim of a study on the properties of three 
_ intermetallic compounds previously discussed in this magazine 
(see M/DE, Mar '58, p 114). The compounds—indium phosphide, 


Coatings being developed include mixtures of tungsten carbide and 
aluminum oxide with cadmium, silver and copper. 
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gallium arsenide and aluminum antimonide—seem to be the 
moSt promising of the III-V compounds for semiconductor devices 
operating in high temperature and nuclear environments. 


A SPEED-UP IN THE FINISHING OF METAL PARTS will probably result 
from the use of a paint spraying system, now under devel- 
opment, that cleans, phosphatizes and paints within a single 
unit. The System, somewhat similar in design to a vapor 
degreaser, will be completely noninflammable and will have no 
intermediate drying stages. 


STRAIN-FREE SYNTHETIC SAPPHIRES 1/4 IN. THICK and 3/4 in. square result 
from a new synthetic sapphire growing technique that involves 
dissolving and recrystallizing aluminum oxide from an aqueous 
Solution under high pressures and high temperatures. A synthetic 
ruby is produced by the process if the aluminum oxide solution is 
"doped" with small amounts of a chromate. (For information on 
another synthetic sapphire growing technique, see M/DE, 

Sept '57, p 161.) 


ALUMINUM FOIL CAN NOW BE WELDED IN CONTINUOUS SEAMS by using a 
newly developed, hand operated ultrasonic welding machine. 
The welding machine is said to make possible sealed, aluminum 
foil packages that are airtight and resistant to all penetration 
except puncture or tearing. 


DIPPING, CASTING AND SPRAYING OF A FLUOROELASTOMER is now possible with 
the introduction of the material in latex form. Potential uses 
include supported and unsupported films, dipped goods, coated 
fabrics, tank linings and electrical insulation. 


IMPROVED ELECTRICAL GRADE STEEL WIRE has come out of the development 
of a new continuous process that turns out aluminum-covered steel 
wire. The process imparts a much thicker aluminum covering to 
Steel wire than conventional methods, and the heavy covering is 
said to greatly increase electrical conductivity of the wire. 
Brittle intermetallic compounds which often occur when aluminum 
is applied to steel have been eliminated in the process. 





A PORTL ND CEMENT-BASE MATERIAL is being studied as a possible 

‘substitute for wood. Cast into planks and panels, the material 
can be Sawed, nailed and glued like wood. Though having only about 
half the strength of hard woods, the material is reported to be 
strong enough for many jobs now done with wood. 


Turn to page 123 for more “What’s New in Materials” 
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Do-It-Yourself Bathtub 

A new bathtub made of fiber- 
glass reinforced plastics can be 
installed easily and quickly by one 
man because of its light weight. 
The tub is guaranteed not to 
warp, bend or break. 


Making Carbides Sizzle 

A torch for melting materials 
like tungsten carbide is now com- 
mercially available. The device, 
called a plasma torch, is capable 
of sustained operation at tem- 
peratures of 20,000 F and higher. 
It is priced from $6000 to $10,000. 


A Very Sweet Coating 

Scientists have developed a 
sugar derivative that shows prom- 
ise as an extender for many types 
of coatings. The derivative, 
sucrose acetate isobutyrate, is an 
extremely viscous, clear liquid. 


Stainless Hot Dog Stand 

The familiar mustard stained 
wooden hot dog stand may be a 
thing of the past with the intro- 
duction of a stainless steel cart 
that is said to be both functional 
and good-looking. The cart is 
easy to clean and the stainless 
steel helps to retain heat and cold, 
requisites for good hot dogs and 
soda pop. 


Piping Maple Sap 

Plastics pipe, spouts and con- 
necting joints (painted bright red 
so they will not be lost in snow) 
are being used to transport the 
sap from thousands of maple 
trees into one large reservoir. The 
plastics parts are made of a spe- 
cial surgical-grade polyviny! chlor- 
ide compound that is odorless and 
tasteless. 


ee 


lf you need uncommon — 


strength... 


EX 
make it with CS R 


HIGH DENSITY POLYETHYLENE 


Strength and sales appeal are twin imperatives ir. today’s highly 
competitive housewares market and GREX high density 
polyethylene gives a brand new measure oi both! 

This colorful dish pan, for example, is tough and rigid, can hold 
boiling water, will not warp, resists detergents and bleaches, and 
keeps its high gloss and attractiveness. 

This same plastie makes crisper-trays, food containers and tumblers 
that never turn brittle, never shatter when frozen, and are easily cleaned. 
These very qualities of durability recommend GREX for a limitless 
variety of uses: refrigerator parts that stand up under heavy loads and 
cold temperatures; sterilizable bottles; canisters and cups that don’t 
break; automotive parts... toys... furniture drawers. You name it, 
ind we'll show how (this versatile plastic means better products for you. 


W. PR. Grace & Co LALA ‘4 race & Co. pro es GREX +r 


wR GRACE «co.| & 


i=1 OP Op 2.) @ 8 | Gn OS & @ 8. © EOF. 6 Ol Ee Oba et Stes es 
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B. F. Goodrich makes more than solid rubber — 
more than tires, belts and hose. We make cellular 
materials, rubber and plastic, that range from 
powder-puff softness to rock hardness. These 
materials insulate, absorb shock, seal, cushion, 
float and damp vibrations. And under practically 
any conditions—such as heat, cold, moisture, 
dryness, acidity, dust or oil. 


Standard sheet stock, cord, and tubing are im- 
mediately available. Die-cut shapes and molded 
strips and forms are made to your specification. 


For more information, tusn to 
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MEET YOUR SPECS 


Ann Wi 
‘GOODRICH LARGEST PRODUCER 


\ B.EGoodrich | 
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Large runs naturally get a better price. For com- 
plete information on any or all B. F. Goodrich 
cellular materials write The B. F. Goodrich Com- 
pany, 421 Derby Place, Shelton, Connecticut. Or 
if your problem needs immediate discussion phone 
Cellular Engineering, REgent 5-4661. 


B.EGoodrich 


industrial cellular materials 
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Flexible coupling uses neoprene 


Low cost and good resistance to oil, heat and 
shock are the reasons for the selection of neoprene 
for the main element of a new flexible coupling 
(see top photo) designed to absorb load pulsations 
and shocks in power transmission systems. 

The coupling consists of a neoprene sleeve with 
axially-molded teeth and two metal end fittings 
with grooves that mate with the teeth of the sleeve 
(see bottom photo). For small couplings, neoprene 
and die cast zine end fittings are used; for larger 
couplings, the neoprene sleeves are reinforced with 
textile fibers (usually Fortisan) and iron or steel 
powder parts are used for the end fittings. Overall 
length of the coupling can be easily varied by 
merely changing the length of the neoprene sleeve. 

According to U.S. Rubber Co., the couplings are 
designed to handle loads up to 40 hp at 1750 rpm 
or torque loads up to 1440 in-lb. Because there is 
no metal-to-metal contact, the coupling never re- 
quires lubrication. 
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Aluminum auto engine 
reduces weight, cost 


The experimental automobile en 
gine shown in the accompanying 
photo is believed to be the first cver 
made of aluminum in this country 
Although its outward appearance 
resembles that of conventional cast 
iron V-8 engines, the new unit 
weighs about 30% less and is said 
to have a higher compression ratio. 

Thus far three aluminum engines 
have been built and _ successfully 
tested both in the laboratory and 
on the road. According to General 
Motors Corp., widespread use of 
aluminum in future engines depends 
on the “. . . successful development 
of castable, wear resistant aluminum 
alloys or dependable coatings which 
may be economically and simply ap- 
plied and inspected.” 

The primary advantage of alumi- 
num engines is obviously lighter 
weight; however, aluminum is much 
easier to work than cast iron and 
the ultimate objective is to build 
these lightweight engines “, at 
less cost but with better perform- 
ance than cast iron engines.” 


New fluorocarbon has many potential uses 


The coil forms, tube sockets, wire 
insulation and sheet shown in the 
photo at right are some of the prod- 
ucts capable of being made from 
Teflon 100-X (fluorinated ethylene 
propylene), Du Pont’s newest fluoro- 
carbon plastic. 

According to Du Pont, the mate- 
rial 1) possesses excellent heat, elec- 
trical and chemical resistance at 
temperatures up to 400 F; 2) has 
no known solvent; 3) is completely 
moisture resistant; 4) has an ex- 
tremely low coefficient of friction; 
and 5) can be easily molded or ex- 
truded into a variety of products 
in addition to the ones shown here. 
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onium-encased graphite 
kes neutrons in reactor 


gh purity graphite rods sealed in zirconium cans 
berforming the vital function of reducing the speed 
eutrons from 6000 miles per sec to 1 mile per sec 
be reactor core tank of the first non-military nuclear 
or (see photo at right). The graphite is essential 
ise neutrons emitted from a split uranium atom 
be slowed down or fission will not be properly 
Bined. 

cording to National Carbon Co., of Union 
ide Corp., graphite is ideal for this application 
se it has no melting point (it sublimes at approxi- 
ly 6400 F) and can be easily machined into intricate 
es. The zirconium cans are necessary to prevent the 
i sodium used as a cooling medium from being 
bed by the graphite. 


Div, 


American Die Casting Institute 


Nylon + aluminum = 
efficient metering unit 


By sandwiching a_ perforated 
nylon disk between two _ identical 
aluminum die castings, B.C.G. Mfg. 
Co. has come up with a new meter- 
ing device that is said to be more 
efficient and less subject to failure 
than previous models. 

Here’s how it works: 24 different 
sized, numbered holes are placed 
near the outer edge of the nylon 
disk (see photo). By merely loosen- 
ing two wing nuts, the disk can be 
rotated to bring the desired orifice 
opposite the cast inlet and outlet 
projections on the aluminum cast- 
ings. Once the meter is set for the 
correct orifice it requires no further 
adjustment, and there are no pres- 
sure gages, diaphragms or springs 
to cause failure. 

Aluminum was selected because it 
is lightweight and easy to fabricate; 
nylon was selected because it is 
strong and self-lubricating. 













Within the past few years asbestos friction materials 
have found considerable acceptance in automotive appli- 
cations. There are several reasons for this: they have 
excellent engagement characteristics (due to good flexi- 
bility and resiliency), high coefficient of friction, and 





good friction in oil. 


Asbestos materials now used in autos for... 





good strength, and they are relatively inexpensiv: 
Shown here are three of the latest automotive applic: 
tions of both woven and nonwoven asbestos friction mat 
rials. (For further details on fabrication, properties a1 
design factors, see M/DE, Oct ’57, p 130.) 





; Raybestos-Manhattan, Inc. 


Linings—Ranging in thickness from Bushings—Longer life at less cost Facings—This nonwoven asbestos 
0.040 to 0.125 in., this woven asbes- than conventional parts is claimed felt clutch facing material is said to 
tos lining for automatic transmis- for this nonwoven asbestos felt en- have extremely high centrifugal 
sions is among the thinnest ever gine mounting bushing. The part burst strength in dry applications, 
produced—yet it provides high measures $ in. o.d., 2 in. id. and good durability and smooth engage- 
strength, excellent flexibility and 1% in. long. ment. 



































Atlas missile almost all stainless 


With the successful firing of the U.S. Air Force’s 
Atlas intercontinental ballistic missile, stainless stee] has 
added to its bid for extensive use in high speed aircraft, 
missiles and rockets. Latest released information indi- 
cates that except for the warhead the entire protective 
skin of the Atlas (see photo at left) is made of stainless 
steel sheet. 

According to the Committee of Stainless Steel Pro- 
ducers, American Iron and Steel Institute, stainless was 
specified for the Atlas because its combination of good 
tensile strength and high temperature and corrosion 
resistance allows the use of extremely thin sheet to 
achieve light weight. In addition, the stainless skin 
serves as the walls of the propellant tanks which com- 
prise nearly the entire length of the missile. 

(continued on p 170) 





MORE MATERIALS AT WORK 


Drink mixer uses new 
molding method ....... 170 


Magnesium-thorium used 





in Bomarc missile ...... 172 


Molded vinyl plastisol 
for traffic marker ...... 174 





Fused silica crucibles ..... 





AVCO Speeds ICBM Nose Cone Development With 


Unigue Checking Tools Made of 
RCI Epoxy Resins and Polyurethane Foam 


“In producing experimental missile com- 
ponents, we need a fast, foolproof and 
economical method of checking accu- 
racy. And Reichhold Epotur epoxy 
resins have played a major role in our 
development of just such checking units.” 


Speaking is Mr. Bob Thompson, Plas- 
tics Project Leader, Experimental Manu- 
facturing Department, Avco Research 
and Advanced Development Division, 
Lawrence, Massachusetts. 


Avco’s experimental work on the 
Titan ICBM nose cone is a vital, high 
priority project. Complex parts must 
meet exact tolerances. The slightest im- 
perfection might cause failure. 


For instance, one length of pipe for the 


nose cone twists and turns sixteen difler- 
ent times in its 34-inch length. To test the 
accuracy of each bend, Avco has de- 
veloped tools such as you see above 
made of RCI epoxy resins and RCI poly- 
urethane foam. Such devices can be made 
quickly and inexpensively, and solve one 
of Avco’s toughest testing jobs, 


“Furthermore, another benefit we gain 
in dealing with RCI is invaluable tech- 
nical aid,” Mr. Thompson stated, “Also 
we have never experienced any delays 
in delivery... and we absolutely need 
this kind of service.” 


Perhaps dependable, versatile RCI 
EPoTuF epoxy resins or RCI PotyToo. 
plastic tooling compounds will improve 
your application. Write RCI for details. 


REICHHOLD 


Synthetic Resins e Chemical Colors e Industrial Adhesives ¢ Phenol 
Hydrochloric Acid ¢ Formaldehyde e Glycerine ¢ Phthalic Anhydride 
Maleic Anhydride « Sebacic Acid « Ortho-Phenylphenol ¢ Sodium Sulfite 
Pentaerythritol ¢ Pentachlorophenol ¢ Sodium Pentachlorophenate 


Sulfuric Acid ¢e Methanol 


Creative Chemistry... 
Your Partner 


in Progress 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N.Y. 


For more information, turn to Reader Service card, circle No. 497 
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WHISTLER MAGNA-DIES 




























































































oO oO 
| a 2 rey 
° ble a 
re) | re) 
Custom Die ...... $925* 
Orig. Magna-Die ... 819 
SAVINGS ....... $106 
ie) ¢ o. © oe : 00 
re. fe: e) fe} 4 Oo ° 
2 re) o ,s 3 Oo 2 4 oO re. 2” 
0 fe. ts ae 0 
4 | 8 O° ie 80 O 
Custom Die... .. $1100* | Custom Die..... $1040* | Custom Die..... $1089* 
Magna-Die Parts. 390 Magna-Die Parts. 247 Magna-Die Parts. 164 
SAVINGS...... $710 SAVINGS...... $793 SAVINGS...... $925 











*Custom Die prices estimated 


... Continued savings 
with each succeeding job! 


GET COMPLETE DETAILS BY 
WRITING FOR CATALOG M-1955 





S.B.WHISTLER&SONS, Inc. 
741 MILITARY ROAD, BUFFALO 23, N.Y. 
Manufacturers of Adjustable, Magnetic and Custom Built Dies for All Industry 


Representatives in Major Cities 


| S. B. WHISTLER & SONS, INC. @ 741 Military Rd., Buffalo 23, N.Y. | 


Mail your illustrated Magna-Die Catalog M-1955 | 
to us at once. 








STREET 





CITY ZONE STATE 


i 
! 
[ 
NAME TITLE 
l 
| 
| 
I 





l 
I 
l 
COMPANY l 
J 
| 
I 
4 


For more information, turn to Reader Service Card, circle No. 392 


14 ¢ MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 

















Glass mold design 


To the Editor: 

I have subscribed to your publication for almost 
four years and have a very high opinion of its ability 
to keep me informed on new materials and develop- 
ments. 

I recently changed my engineering field from 
automotive carburation to the mold phase of glass 
container manufacture. Has your magazine run any 
articles on glass properties or metal applications to 
glass mold design? Would you consider this subject 
as a future article possibility? 


CLARENCE S. MATTHEWS 
Thatcher Glass Mfg. Co., Inc. 
Horseheads, N. Y. 


Our manual, “How to Select and Specify Glass,” 
Nov ’56, is the most comprehensive article on glass 
that we have published. Our articles are not directed 
to molders and fabricators and therefore we would 
not ordinarily publish articles concerned specifically 
with metal applications to glass mold design. 


Cadmium plating 


To the Editor: 

This is in reference to your abstract of a tech- 
nical paper relating to embrittlement from cadmium 
plating, M/DE, Apr ’58. 

The statement on p 218 that “plating voltage 
appears to be a function of bath composition” can 
be extended. Other factors which also affect plating 
voltage are: temperature of bath and work, pre- 
plating treatment, solution agitation, current den- 
sities, polarization and depolarization, ratio of anode- 
to-cathode area, anode-to-cathode spacing, and the 
specific nature of the anodes and cathodes. 


EARL J. MONTIE 
Chemist 

Briggs & Stratton Corp. 
Milwaukee, Wis. 


Stainless steel data 


To the Editor: 

In your May ’58 issue, p 104, there is an article 
entitled “New Stainless Steel to Beat Heat Barrier.” 
Armco Steel Corp. has a 17-7PH stainless steel 
which is similar to the English 16-6PH alloy. Your 
readers might be interested in the results of some 
experimental work we have done with the Armco 
alloy. 

Eight holes were drilled with a jig borer, four 
on a 15-in. bolt circle and four on a 7%-in. bolt 
circle, in an annealed (B80-88) 3/16-in. plate. After 
heat treating at 1400 F for 1% hr the plate hari- 
ness increased to C30 but the eight holes moved ov! 
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PRODUCT-DESIGN 





MEMOS FROM DUREZ 


insulative 





Official U. S. Navy photo 


But what if it rains? 


From time immemorial, weather has upset 
the military plans of men. In colonial 
days, wet gunpowder could lose a skir- 
mish. Today, one moisture-affected part 
can nullify months of costly labor on a 
new missile. 

This helps to explain the increasing 
pressure On moisture-resistant insulations 
for electronic parts that must not fail. It 
explains, too, the growing interest in a 
relatively new Durez molding material, 
diallyl phthalate. 

This is the only plastic that retains its 
high insulation values over extended peri- 
ods at relative humidities above 90%. 

Its arc resistance, as measured by ASTM 
D495 (Method A or B), can be consist- 
ently reproduced. 

It does not corrode metal contact points. 

Because it is a thermosetting material, 
it provides virtual freedom from cold flow 
and creep. 

You can get this material from us as an 
orlon-filled granular blue or green mold- 
ing compound with plasticity values of 
10, 12, or 16 by ASTM D731. It is de- 
signed to meet the requirements of Mil-M- 
18794, Type SDI-5. 

For a data sheet detailing properties of 
the compound, and of molded material, 
check the coupon. 


Hetron’ ducts outlast 
metal 


Perhaps you've been thinking of Hetron 
mainly as a fire-retardant polyester ma- 
terial. 


molding compounds 






Corrosion-resistant polyester 


Low-cost controi knobs 


It’s true you get outstanding fire retard- 
ance with Hetron. But don’t overlook its 
corrosion resistance, which is equally im- 
pressive in equipment such as this glass- 
reinforced ductwork manufactured by 
duVerre, Inc. 

Venting corrosive fumes from a chemi- 
cal reactor, aluminum ducts failed in 11 
months. Ducts made of Hetron 92 re- 
placed them—and have gone 17 months 
without a sign of deterioration. 

In another plant, Hetron 92 replaces 
rubber-lined steel ductwork which lasted 





duVerre, Inc. 


less than a year under the corrosive bite of 
wet chlorine. The Hetron ductwork, in 
service four years, has required no main- 
tenance and is as sound as the day it was 
installed. 

Because it is self-extinguishing, you can 
safely specify Hetron in many places 
where a conventional polyester won’t do. 
Fire retardance is inherent—does not de- 


pend on additives that might dilute corro- 
sion resistance. 

Are you taking full advantage of 
Hetron’s unique qualities? A check mark 
on the coupon will bring you an illustrated 
bulletin outlining properties and uses of 
the versatile Hetron resin family. 





Ready-tooled knobs 


Why tool up for a standard item like a 
control knob, when you can buy general- 
purpose knobs like these—probably at a 
good saving? 

Many custom molders can supply knobs 
in Durez phenolic, from stock tooling, to 
fit most standard mountings. You can 
have them hot-stamped with numbers or 
characters; equipped with special motifs. 

Styled as a family, they blend smoothly 
with modern equipment lines; wipe clean 
without dulling; and stand up to heat, 
dampness, and corrosive atmospheres. For 
further information, consult your molder. 


CS ee ee ee ee ee or ar eee 


| For more information on Durez materials mentioned above, check here: | 
: [_] Diallyl phthalate, Durez 16694 : 
l [_] Hetron polyester resins (bulletin) | 
| Clip and mail to us with your name, title, company address. (When requesting | 
| samples, please use business letterhead.) | 
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PLASTICS DIVISION 


HOOKER CHEMICAL CORPORATION 


For more information, turn to Reader-Service Card, circle No. 368 


1408 Walck Road, North Tonawanda, N. Y. 
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Let Farlite Plastic Laminates 


Se 


improve your products too! 








Shuttles 


Machine 
Tool 
Ports 


Star 
Wheels 





Electrical 
Cable 
Holders 


Parts Fabricated by Industrial Plastics Division, 


Joseph T. Ryerson & Son, Inc. 





All of the parts shown here 
were made of high-pressure 
plastic laminates. In every 
case the selection of this 
material substantially im- 
proved product life and per- 
formance... or, made a new 
application possible. 


We now list 34 grades of 
Farlite in our technical cata- 
log ... each with its own 
specific characteristics for 
Postforming, Engraving, 
Electrical Insulation, Gears, 
Bearings, and Printed Cir- 
cuits. Constant research en- 
ables us to produce new 
Farlite grades for individual 
requirements. 


A Farlite engineer will be 
glad to work with your staff 
if desired. 


y%s 
Act now... write <: ; 
for FREE Technical - 


Catalogs TODAY! 






for the very finest 
in high pressure 
PLASTIC LAMINATES 





PLASTICS DIVISION 
FARLEY & LOETSCHER MFG. CO. 


DUBUQUE, IOWA 


For more information, turn to Reader Service Card, circle No. 384 
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from the center 0.0044 in. After the second heat 
treat at 1050 F for % hr, the plate hardness in- 
creased to C40-47, but the holes moved in 0.0009 in. 
After heating to 1050 F for 48 hr for Malcomizing, 
the plate hardness dropped to C32 and these holes 
moved in another 0.0008 in. This material could be 
drilled after heat treating at 1400 F provided the 
hardness was not over C30. 

From the above it might be suspected that the 
English 16-6PH alloy has similar characteristics. 
The movement of the material during heat treat- 
ment and loss in hardness should be known if it is 
going to be used for aircraft. 

G. H. BOHN 

Linde Co. 

Div. of Union Carbide Corp. 
Tonawanda, N. Y. 


Cupro-nickel error 


To the Editor: 

I have read with a great deal of interest your 
article on cupro-nickels, M/DE, May ’58. I would 
like to call your attention to the fact that the elonga- 
tion and reduction of area data for the 70-30 copper- 
nickel alloy, given in Table 3, p 117, were values 
obtained at maximum load. The true ductility values 
should be stated. 

WILLIAM D. JENKINS 
Metallurgist 

National Bureau of Standards 
U. S. Dept. of Commerce 
Washington 25, D. C. 


The correct values are: Elong (2 in.), %, 52, 56, 58 
and 62 (for temperatures of 68, -108, -220 and -320 F 
respectively); Red. of Area, %, 80 for room tem- 
perature, 78 for lower temperatures. 


Fillers vs resins 


To the Editor: 

We manufacture Shelfil industrial flour which 
is a finely ground walnut shell used as a filler for 
adhesives and plastics. Can you tell us where we 
can secure additional information about the uses of 
fillers with various resins and the properties which 
different fillers add in the manufacture of different 
types of plastics? 


H. J. DUGDALE 
Secretary-Treasurer 
Dugdale & Sons, Inc. 
Cornelius, Ore. 


We suggest contacting Society of the Plastics Indus- 
try, Inc., 250 Park Ave., New York, N. Y. or the 
Manufacturing Chemists’ Assn., Inc., 625 Eye St., 
N.W., Washington 6, D. C. 
































































Janney Cylinder Co. 


Pump parts centrifugally cast from stainless steel (ACI CA-40). 


Why and where to use 


Centrifugal 
Castings frou: 


FERROUS METALS 
by John L. Everhart, Technical Editor, Materials in Design Engineering 





homogeneous cast structure free 
from porosity. Because the metal 
solidifies in a spinning mold under 
centrifugal force, the metal tends 


Centrifugally cast parts 
are serving in many 
applications requiring 
hollow cylindrical forms 


FEATURE 
ARTICLES 


to be forced against the mold wall 
while impurities, such as_ sand, 
slag and gases, are forced toward 
the inside of the tube. Another 
advantage of centrifugal casting 
is that recovery can run as high 
as 90% of the metal poured. 
Centrifugal castings are pro- 
duced of many different ferrous 
and nonferrous metals. Castings 
made of the ferrous metals—cast 
irons, carbon and low alloy steels, 


high alloy’ steels, and duplex 
metals—will be covered in this 
article. A second article, to ap- 


pear next month, will cover non- 
ferrous centrifugal castings. 
Mechanical properties 

Regardless of alloy content, the 
tensile properties of irons cast 
centrifugally are reported to be 
higher than those of static cast- 
ings produced from the same heat. 
Hydrostatic tests of cylinder 
liners produced by both methods 
show that centrifugally cast liners 
withstand about 20% more pres- 
sure than statically cast liners. 

Properties of some steels are 
given in the accompanying table. 
These specific alloys were selected 
from the literature because the 
properties were determined on 
samples cut from the centrifugal 
castings, not on separately cast 
test bars. Good strength and ex- 
cellent ductility are achieved in 
these castings. 





or sections with 
exceptional soundness. 


There are three modifications 
of centrifugal casting: 1) true 
centrifugal casting, 2) semi- 
centrifugal casting, and 3) cen- 
trifuging. This article is lim- 
ited to a discussion of true 
centrifugal casting, although a 
few parts produced by semi- 
centrifugal casting are men- 
tioned. 

True centrifugal casting is 
used for the production of cyl- 
indrical parts. The mold is ro- 
tated, usually in a _ horizontal 
plane, and the molten metal is 
held against the wall by cen- 
trifugal force until it solidifies. 


@ Centrifugal castings can be 
produced economically and with 
excellent soundness. They are used 
in the automotive, aviation, chem- 
ical and process industries for a 
variety of parts having a hollow, 
cylindrical form or for sections 
or segments obtainable from such 
a form. Although there are three 
modifications of centrifugal cast- 
ings (see box), only true centrifu- 
gal casting is covered in this 
article. 

The nature of the centrifugal 
casting process assures a dense 





Three Centrifugal Casting Methods 


Semi-centrifugal casting is 
used for disk and wheel shaped 
parts. The mold is spun on a 
vertical axis, the metal is intro- 
duced at the center of the mold 
and centrifugal force throws the 
metal to the periphery. 

Centrifuging is used to pro- 
duce irregular-shaped pieces. 
The method differs from static 
casting only in that the mold 
is rotated. Mold cavities are 
fastened at the periphery of a 
revolving turntable, the metal 
is introduced at the center and 
thrown into the molds through 
radial ingates. 
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Freedom from directionality is 
one of the advantages that cen- 


trifugal castings have over forg- 
ings. Properties obtained on 
longitudinal and tangential speci- 
mens of several of the stainless 
grades shown in the table are 
substantially equal. 

Shapes, sizes, tolerances 

The external contours of cen- 
trifugal castings are not limited 
to circular forms. The contours 
can be elliptical, hexagonal or 
fluted, for example. However, the 
nature of the true centrifugal 
casting process limits the bore to 
a circular cross-section. 

Iron and_ steel centrifugally 
cast tubes and cylinders are pro- 
duced commercially with diam- 
eters ranging from 114 to 50 in., 
wall thicknesses of 14 to 4 in., 
and in lengths up to 50 ft. Gen- 
erally it is impractical to produce 
castings with the o.d./i.d. ratio 
greater than about 4 to 1. The 
upper limit in size is governed 
by the cost of the massive equip- 
ment required to produce heavy 
castings. 

As-cast tolerances for centrifu- 
gal castings are about the same 
as those for static castings. For 
example, tolerances on the out- 
side diameter of centrifugally 
cast gray iron pipe range from 
£0.06 in. for 3 in. dia. to £0.12 
in. for 48 in. dia. Inside diameter 
tolerances are greater, because 
they depend not only on the mold 
diameter, but also on the quantity 
of metal cast; the latter varies 
from one casting to another. These 
tolerances are generally about 
50% greater than those on out- 
side diameters. Casting toler- 
ances depend to some extent also 
on the shrinkage allowance for 
the metal being cast. 

The figures given above apply 
to castings to be used in the un- 
machined state. For castings re- 
quiring machining, it is custo- 
mary to allow 3/32 to 1/8 in. on 
small castings and up to 14 in. on 
larger castings. If the end use 
requires a sliding fit, broader 
tolerances are generally specified 
to permit additional machining 
on the inside surface. 


Casting Impurities 





Cooling ¢ 
direction 


Janney Cylinder Co. 
Spinning mold used in centrifugal 
casting shown by schematic drawing. 


Cast irons 

Large tonnages of gray iron 
are cast centrifugally. The rela- 
tively low pouring temperatures 
and good fluidity of the common 
grades make them readily adapt- 
able to the process. Various alloy 
grades that yield pearlitic, acicu- 
lar and chill irons are also used. 
In addition, specialty iron alloys 
such as Ni-Hard and Ni-Resist 
have been cast successfully. 

One of the earliest applications 
of gray iron centrifugal castings 
was soil pipe. Commercially, pipe 
is produced in sizes ranging from 
2 to 6 in. i.d. by 5 ft long. Other 
lengths can be supplied. 

Millions of piston rings have 
been cut from centrifugally cast 
iron tube. To reduce costs, these 
rings are not heat treated and, 
therefore, must be free from chill 
and have good wear properties 
as cast. Selection of an iron that 
contains properly balanced fer- 
rite and pearlite forming ele- 
ments is required. 

Heavy-wall cast iron cylinders 
are used in production of bear- 
ings. The castings are cut to 
length, machined on inside and 
outside surfaces and split. They 
are then babbited on the inner 
surface with a thin layer of bear- 
ing metal. The important prop- 
erty of the metal for this appli- 
cation is soundness; porosity on 
the inner surface would prevent 
successful babbiting. Parts pro- 
duced from gray iron are also 
used for process industry piping 
and rolls, gears and flywheels. 
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Automotive cylinder sleey 
castings produced from an allo 
cast iron containing chromiun 
copper, nickel and molybdenur 
are said to have excellent wea 
properties and long service lif 
Alloy cast irons are also used f¢ 
liners in sub-surface oil pumpin 
units, dryer cylinders in th 
printing industry, steel mill co: 
veyor rolls, table rolls for h 
strip steel mills, Fourdrinier wi 
cloth warp rolls and mandrels. 

Meehanite castings are used fo 
gasoline engine cylinder liners 
run-out table rolls for hot stri 
steel mills, lathe spindles, hy 
draulic cylinders for pressures wu} 
to 3000 psi, oil field pump cylin- 
ders. Centrifugally cast Meehan 
ite bars are also produced for 
machining into various parts. 

Ni-Hard centrifugally cast tub 
ing is used in the glass and ce 
ramic industry for air conveying 
of frit materials. These materials, 
moving at speeds up to 100 miles 
per hr, are highly abrasive. In 
this application Ni-Hard lasts 
much longer than rubber-lined 
steel piping. 

Ni-Resist is used for pump 
liners and dry liners for truck 
and diesel engine cylinders. Bar 
stock is supplied for fabricating 
into various parts. 

Carbon and low alloy steels 

Centrifugal castings are pro- 
duced from carbon steels having 
carbon contents ranging from 
0.05 to 0.90%. Practically all of 
the AISI standard low alloy 
grades have also been cast. 

Hollow ship shafting, produced 
from a 0.35% carbon steel by 
centrifugal casting, has been used 
as part of the main propulsion 
system in destroyer-escorts, tugs, 
coast guard cutters and cargo 
vessels. This development result- 
ed from tests made during World 
War II when forged shafting was 
in short supply. Some other suc- 
cessful applications of carbon 
steel centrifugally cast tubing are 
bearing backs, cams, engraving 
rolls, generator and motor frames, 
hydraulic cylinders and rams. 

Gas turbine annular parts oper- 
ating at room temperature are 
being produced by centrifugal'y 
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Centrifugal Castings Have These Advantages and Disadvantages... 


Compared to Static Castings 
ADVANTAGES 
Better soundness and cleanliness 
Lower scrap losses 
Greater adaptability to quantity production 
Freedom from centerline shrinkage 


Inspection tends to be simpler because defects 
are generally on surface 


DISADVANTAGES 
Limited in shape and somewhat limited in size 
Less economical in small quantity production 


Equipment more expensive 


Compared to Forgings 
ADVANTAGES 


Closer dimensional tolerances can be held, 


thus reducing machwming 
Parts are free from directional properties 


Alloys difficult to forge can be cast 
satisfactorily 


Equipment less expensive 


DISADVANTAGES 


Forgings generally have greater ductility in 
longitudinal direction 


..» Ehese Properties 















































Nominal | Tensile Yield Elong Red. of Impact | 
Composition, | Heat Strength, | Strength, | (2 in.), Area, | Strength, | Brinnell | 
% | Treatment 1000 psi | 1000 psi % % ft-Ib Hardness | Source 
CARBON STEEL | Norm. and temp 68 40 | 2m | 32 | — — | Rybka 
C 0.16, Mn 0.51, Si 0.46, P 0.026, S 0.029 | | | 
€ 0.35, Mn 1.10, P 0.05, $ 0.05 | Ann. at 1050 F 15 “a | a | 6 | — Moore and 
| | | | | Mackay 
ee aE ccna Se ee ee eee = = se - ee — cs ss | er 
ALLOY STEELS | | | 
C 0.40, Mn 0.8, Si 0.6, Cr 1.0, Mo 0.2 | 0Q from 1600 F, temp | | 
| at 1290 F 105 93 26 51 | | €19> Samuels and 
| OQ from 1600 F, temp | Schuh 
at 1150 F 138 123 16 40 | 28> 
| OQ from 1600 F, temp | | 
| at 950 F 175 164 | 16 29 CO | C€37> | 
roe = ee ae | | : 
C 0.27, Mn 0.67, Si 0.27, Ni 1.27, Cr 0.73, | 0Q from 1625 F, temp | | 
Mn 0.29 at 1100 F 136 121 17 53 =| «53° | | Samuels and 
OQ from 1625 F, temp Schuh 
at 1060 F 144 132 4 | 46 | age | 
C 9.3, Cr 1.5, Ni 2.0, Mo 0.5 136 1164 17 42 | 60° | Taylor and 
Armita 
STAINLESS STEELS | | a 
C 0.10, Cr 12.5 Norm. and temp, Long 101 | 83! | 23 63 268 225 ~—s| ‘Felt 
Tang 108 | 88f | 24 60 268 230 
Cr 18, Nig As cast 7% | 34 52 | 48 we — | Samuelsand 
WQ from 1900 F 16 | 34 4}; 0 | — — Schuh 
at ee at al ee Se OS eee a ae ar SSE ae ewer i oasigis 
Cr 19, Ni 95, Mo 2.5, C 0.07 Water quenched, Long 76 4of | 60 _ 68« 156 Felt 
Tang | 44 | 56 — 64 156 
Cr 19, Ni 10, Cb 0.9 Water quenched, Long 79 | 40‘ | sue 26¢ 156 | Felt 
C 0.07 Tang 78 | 40" | a6 _ 25« 156 
Cr 25, Ni 12 As cast 87 | 46 | 37 45 - — Samuels and 
WQ from 1900 F 84 49 56 68 — _ Schuh 
*Properties determined on samples cut from castings. eIzod. 


bRockwell. 
cCharpy at —40 F. 
40.1% Proof stress. 


f0.2% yield strength. 
gCharpy at room temp. 
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casting a steel containing 0.3 car- 
bon, 1.5 chromium, 2 nickel and 
0.5% molybdenum. Centrifugally 
cast AMS 5345 chromium-molyb- 
denum steel has been used as a 
replacement for forged aircraft 
cylinder barrels. The centrifugal- 
ly cast barrels were more eco- 
nomical than the forgings and 
also had higher resistance to in- 
ternal pressure. Other uses of 
low alloy tubing include bushings, 
gear hubs and jet engine parts. 

Small diameter’ centrifugally 
cast tubing in the usual carbon 
steel grades is not competitive in 
price with mechanical tubing hav- 
ing normal wall thicknesses. How- 
ever, centrifugally cast tubing is 
less expensive than statically cast 
material. 


High alloy steels 

Most of the AISI stainless and 
heat resisting grades can be cast 
centrifugally. A particular advan- 
tage of the process is its use in 
producing tubes and cylinders 
from alloy compositions that are 
difficult to pierce and to forge or 
roll. 

The excellent ductility result- 
ing in the stainless alloys from 
centrifugal casting makes it pos- 
sible to reduce the rough cast 
tubes to smaller diameter tubing 
by hot or cold working methods. 
For example, billets of 18-8 stain- 
less steel, 414 in. o.d. by % in. 
wall, have been reduced to 27 gage 
capillary tubing without diffi- 
culty. 

Type 420 stainless steel centrif- 
ugal castings are used for shaft 
sleeves, casings, impeller rings 
and bushings in _ centrifugal 
pumps, for liners in reciprocating 
and rotary pumps and for steam 
chamber liners for drop forge 
hammers. The 18-8 | stainless 
grade is used for shaft sleeves in 
centrifugal high pressure boiler 
feed pumps and pipe lines. Rings 
for jet engine parts for elevated 
temperature service are centrifu- 
gally cast from various high alloy 
grades including 18 chromium-8 
nickel-1% columbium and 25 
chromium-12 nickel-3% tungsten. 

Large diameter 25 chromium 
—20% nickel stainless steel re- 
torts for chemical service are 


Centrifugally cast parts have these defense uses . 





> 


__ eonaone “ay, 


ieaaeenstmeanaennesemeanedl 


Be a> 


ms 
+ 
rd 


ide es) 





Missile design shock tube 
temperatures and pressures encountered by a long range 
ballistic missile as it plunges from space into the 
earth’s atmosphere. Fabricated from centrifugally cast 
stainless steel tubes, this shock tube is over 44 ft long. 
It operates at 2300 psi. 





& Machine Co. 


Sandusky Foundr 
Submarine induction mast produced from 20 chromium—13 nickel—2.5% 
molybdenum steel (Type CF3M) for corrosion. resistance to sea water and 
resistance to deflective stresses. 


designed to simulate 


(Electric Steel Foundry Co.) 


Jet engine ring 
produced from 
chromium - molyb- 
denum - vanadium 
steel by centrifugal 
casting with holes 
cast to size and 
accurately located 
to require no ma- 
chining. 


Lebanon Steel Foundry 





casting 
tube sections 35 in. o.d. by 32 in. 
i.d. by 12 ft long, welding two of 
these sections together and com- 
pleting the vessel by welding 
statically cast end sections to the 


made by centrifugally 


assembly. These assembled re- 
torts withstand hydrostatic tests 
at 3000 psi. 

Other applications for stainless 
and heat resisting steels are re- 
torts for magnesium reduction 
(28 chromium-20% nickel), pump 
cylinders (30 nickel-3% chromi- 
um), radiant furnace tubes (27 
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chromium-13% nickel), and fur- 
nace rolls (35 nickel-15% chro- 
mium). 

In stainless compositions, tub- 
ing over 8 in. in diameter is com- 
petitive with forged and rolled 
tubing, although small diameter 
tubing is more expensive. The 
larger the diameter, the more eco- 
nomical centrifugally cast stain- 
less steels become, and the great- 
er their competitive advantages. 
Duplex metals 

Centrifugal castings with one 
metal on the outside and another 
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.. . and these industrial applications 





Sandusky Foundry & Machine Co. 


Paper machine suction press roll produced from 12% chromium steel 
(Type CA15). This roll, 44 in. o.d. by 39-1/4 in. i.d. by 29 ft long, is drilled 
with hundreds of thousands of holes to permit use of suction in dewatering. 





United States Pipe and Foundry Co. 


Atomic power plant 
pressurizer shell, re- 
quiring high resistance 
to corrosion by high- 
purity water steam at 
pressures to 2500 psi and 
temperatures to 650 F, 
was produced from 20 
chromium—10.5% nickel 
steel (Type CF3). This 
shell is 27 in. o.d. by 22 
in, 1.d. by 66 1/4 in. long: 





on the inside are also in commer- 
cial production. Combinations of 
hard and soft cast iron, carbon 
steel and stainless steel have been 
produced successfully. 

Duplex metal parts have been 
centrifugally cast by two meth- 
ods. In one, the internal member 
of the pair is cast within a shell 
of the other. This method has 
been used to produce aircraft 
brake drums by centrifugally 
casting an iron liner into a steel 
shell. 

In the second method, both sec- 


Textile rolls used in im- 
pregnating various cloths 
with dyes and _ finishes 
come into contact with 
relatively corrosive media. 
Formerly made by clad- 
ding a cast iron roll with 
stainless plate, rolls are 
now produced as a com- 
posite shell. Outer layer 
is Type 316 stainless steel 
and the inner layer gray 
cast iron. 





, o i eo * Be 
Sandusky Foundry & Machine Co. 


tions of the casting are produced 
centrifugally; the metal that is to 
form the outer portion of the 
combination is poured into the 
mold and solidified and the second 
metal is introduced before the 
first has cooled. The major lim- 
itation of this method is that the 
solidification temperature of the 
second metal poured must be the 
same or lower than that of the 
first. This method is said to form 
a strongly bonded duplex casting. 
Applications of this method in- 
clude: grinding rolls for flour 








mills in which the outer layer 1s 
composed of chilled iron and the 
inner of gray iron; mixer bowls 
for various abrasive materials 
with the outer layer steel and the 
inner layer white iron; textile 
rolls with the outer layer 1% in. of 
stainless steel and the inner layer 
gray cast iron. 

A severely abrasive application 
in the petroleum industry in- 
volved the handling of catalyst 
pellets. These pellets are gravity 
fed from a high tower through 
the reaction chamber and then 
lifted pneumatically through a 
vertical pipe for recycling. The 
lift pipes range from 15 to 25 in. 
i.d. and are as tall as 325 ft; they 
handle from 90 to 400 tons of 
pellets per hr. Lift pipes having 
the external layer steel and the 
internal Ni-Hard or abrasive re- 
sisting high chromium steel have 
been satisfactory in this ‘service. 

The possibilities of this duplex 
method for producing tubing for 
corrosion resistant applications 
and chemical pressure service are 
being investigated. 
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Airframe and missile parts 
are produced as no-draft 
forgings close to finished 
dimensions, thus saving 
material and reducing 
machining time. 


by Homer Harvey, Vice President, 
Harvey Aluminum, Inc. 


@ Draft on a forging is objec- 
tionable because the excess metal 
reduces the efficiency of the sec- 
tion. As forgings are increased 
in size, elimination of this excess 
metal becomes increasingly im- 
portant. The conventional method 
of eliminating the excess metal 
is by machining in a secondary 
operation. However, in recent 
years techniques and equipment 
have been developed that permit 

















No-Draft Conventional Blocker Type> 
Forging Cost, $ 147.00 100.00 90.00 
Dies $ 16.00 4.00 1.60 
Machining $ 50.00 125.00 185.00 
Total Cost 213.00 229.00 276.60 
Forging Weight, Ib 8 28 90 
Finished Weight, Ib 6 6 6 


aDies amortized over production run of 2400 units. 


bA simple die forging that can be made in a single set of forging die impressions. 


Lower Costs with 





forgings to be produced with no 
draft, thus saving time and re- 
ducing costs by minimizing ma- 
chining. 

As the name implies, a no-draft 
forging is one having a zero de- 
gree angle measured from the 
side of the forging to the perpen- 
dicular to the forging plane. No- 
draft forgings can be produced 
in the common aluminum forging 
alloys such as 2014, 6061, 7075 
and 7079. As shown in an accom- 
panying table, properties in the 
forgings meet the requirements 
in Federal specification QQ-A- 
367d for forged parts. 

There has been little demand 
for no-draft magnesium forgings. 
However, the forging behavior of 
magnesium alloys indicates that 
they are suitable for no-draft pro- 
duction. Titanium and steel parts 
are difficult to forge with zero 
degree draft, but are being pro- 
duced experimentally. 

Currently, aluminum no-draft 
forgings find widest use in air- 
frames and missiles for struc- 
tural fittings, corner brackets, 
can-type designs, and attachment 
fittings. Many forgings consid- 
ered impossible to make a year 
ago are today in full production. 
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Larger, more complex forged com- 
ponents are anticipated for future 
aircraft usage. Aluminum no- 
draft forgings are used also for 
trunk trailer attachment brackets, 
hydraulic fittings, and wherever 
“weight costs money.” 

Sizes and thickness 

Many companies are producing 
aluminum forgings, but the forg- 
ing of no-draft parts is restricted 
to a few suppliers. Aluminum 
no-drafts are made on hydraulic 
or mechanical presses and usually 
require pressures in the range of 
15 tons to 35 tons per sq in. Most 
no-draft parts in use today range 
in size from 10 to 250 sq in. Size 
is directly dependent on press 
equipment and die-sinking capa- 
bilities. The die bed on an 8000 
ton hydraulic press will accommo- 
date most of the aluminum no- 
draft forgings now being de- 
signed. 

The web thickness of a draft- 
less forging also influences the 
press size. 

However, webs less than 0.150 
in. thick should be avoided. If 
deep narrow pockets are unavoid- 
able, punch-out holes should be 
incorporated in the web to permit 
outward flow of excess metal dur- 





ES ores — 











te) 


mn@eGe@Gee FN fe om ht 


7 = 


)- 


it 


















































Structural fittings and corner brackets are produced as no-draft forgings. 


No-Draft 


ing forging. Large changes in 
section thickness should also be 
avoided, particularly if these 
changes are abrupt. 
Tolerances 

In general, tolerances on verti- 
cal walls or ribs can be held to 
0.010 in. thickness; die closure 
tolerances can be held to 0.03 in.; 
length and width tolerances can 
be held within ++-0.004 and —0.002 
in. Straightness tolerances de- 
pend on design of the part but are 
generally closer than those for 


Forgings 


conventional aluminum die forg- 
ings. 

Many engineers erroneously be- 
lieve that a no-draft forging must 
be a precision forging. Progres- 
sive designers and engineers are 
incorporating a zero-degree draft 
angle to avoid major machining, 
but at the same time are design- 
ing to commercial tolerances in 
order to gain better economies. 
By allowing broader tolerances, 
forging producers can decrease 
tooling and production costs, re- 


COMPARISON OF SPECIFICATION REQUIREMENTS WITH PROPERTIES OF 
NO-DRAFT FORGINGS 














Tensile Yield 
Alloy # Strength, Strength, Elong, 
1000 psi 1000 psi % 
Fed Spec* | No-Draft® | Fed Spec* | No-Draft® | Fed Spec* | No-Draft» 

Parallel to Forging Flow Lines 
2014-16 6 | | 5 | 65 | 70 | 100 — 
6061-T6 38 |G | 3 | 7.0 17.0 
7075-16 75 84.5 6 | 75 7.0 11.0 
7079-T6 mu | 5 oe a Ee” 120 
Not Parallel to Forging Flow Lines 
mes | 2 | 2 . | @o + wo | 
7075-16 71 83 62 | 74 3.0 10.0 
7079-T6 72 77 61 70 4.0 11.0 





aFederal specifications QQ-A-367d, minimum properties of die forgings. 
bNo-draft forgings, typical properties. 







duce lead time, and use less engi- 
neering time. 

Tight tolerances is one of the 
big reasons for costly tool charges 
and high piece price. Some types 
of newer equipment make closer 
tolerances possible without exces- 
Sive costs. One example is a 
hydraulic press that uses die de- 
signs incorporating the entering 
punch type design necessary for 
perfect register in producing com- 
plex unsymmetrical forgings. 
Relative costs 

To compare the benefits gained 
by selecting a no-draft design 
over a conventional press forg- 
ing, an engineer should consider 
two factors—time and cost. Some 
types of no-drafts require special 
die equipment making the tooling 
time extensive and expensive, and 
of course stretching out the lead 
time. 

Basic engineering and design 
in no-draft parts can also run up 
the cost and lead time required. 
In some cases, it is possible to 
produce a no-draft part for the 
same or less cost and time than a 
conventional draft forging. Con- 
versely, in considering conven- 
tional draft forgings, the engineer 
must take into account not only 
the die charges and piece price 
and delivery, but the time and cost 
required to machine away the 
excess metal when weight is a 
factor. As shown in a table, over- 
all cost of producing a part by 
no-draft forging can be consider- 
ably lower than the cost of pro- 
ducing the part by conventional 
methods. 

In some applications, a no-draft 
angle is unwarranted; the part 
performs as well with a reduced 
draft angle such as 1 or 3 deg. 
Here the cost savings resulting 
from lower engineering and tool- 
ing time and faster production 
rates can out-weigh the advan- 
tages offered by a no-draft forg- 
ing. Therefore, whenever pos- 
sible, the designer and the forg- 
ing engineer should discuss a 
critical forging during the design 
stage to establish whether the 
part should be made as a conven- 
tional closed die forging or as a 
no-draft forging. 
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Koppers Co., Inc. 
Injection molded parts in Type III polyethylene .nclude fire extinguisher horn, paint brush handle, 
paint roller handle and roller ends, drain baffle for dishwasher, insecticide spray cap, marine battery 
hold-down bolt, cord holder for electric shaver, and a bottle closure. 


An up-to-date report on 


The New 
Polyethylenes 








Koppers Co., Inc. 
Blow molded containers, more 


‘ 
| , P 
rigid in Type III polyethylene, can M oldings Fiber 
be produced in thinner wall section . 
than in Type I material. P art 2 | and extrusions Sheet 
| Film Coatings 
| 
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by Malcolm W. Riley, 
Associate Editor, Materials in Design. Engineering 





Phillips Chemical Co. 
Sheet can be vacuum formed with 
relatively good flow characteristics 
even in deep draws, as shown by the 
cross-hatched test piece. 
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Phillips Chemical Co. 
Extruded pipe and tubing in. the 
new polyethylenes can be designed 
with higher hoop stresses. 
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Koppers Co., Inc. 
Film of high density materials 
quenched for clarity can compete 
with cellophane. 


@ The medium density (Type II) 
and higher density (Type III) 
polyethylenes have come of age 
as engineering materials. The de- 
velopment of substantial short 
and long term property informa- 
tion now permits quite accurate 
evaluation of these materials (see 
The New Polyethylenes—Part 1, 
M/DE, July ’58, p 98). Also, 
the development of a substantial 
amount of design know-how, 
and recent improvements in the 
available forms permit the de- 
signer or engineer to use the ma- 
terials most effectively in the de- 
sign of his product. 
Moldings and extrusions 

The new polyethylenes can be 
formed on standard equipment by 
injection, compression or blow 
molding, and by extrusion. The 
early “problems,” such as warp- 
age, poor surface quality and lack 
of dimensional stability, were 
caused primarily by a lack of 
knowledge of the material. Al- 
though, in many cases, parts can 
be successfully formed in molds 









Phillips Chemical Co. 
Wire coatings withstand elevated 
temperatures and have improved 
abrasion. and cut-through resistance. 


Phillips Chemical Co. 
Monofilament, shown here being 
made into rope, is being used in ma- 
rine rope, and a variety of textiles. 


designed for other thermoplastics 
(such as modified styrenes, nylon 
or Type I polyethylene), optimum 
results are obtained in molds 
specifically designed for Type II 
and III materials. 

In the following discussion, it 
should be borne in mind that the 
materials discussed cover a range 
in density of 0.926 to 0.965 gm 
per cu cm. Design or processing 
variables become more critical, of 
course, with higher densities. 
Thus, the discussion here gener- 
ally considers the highest density 
conditions. Details concerning 
specific grades of materials should 
be discussed with the processor 
or materials supplier. 

As is the case with any plastic, 
warpage and lack of dimensional 
stability are usually caused by 
internal stresses in the finished 
part, resulting from poor design 
or poor processing. Type II and 
III polyethylenes have relatively 
sharp melting and freezing points, 
which necessitate careful control 
over the temperature of the melt 







and the mold to prevent differen- 
tial cooling, and resulting internal 
stresses. 

Although mold _ shrinkage is 
similar to that of Type I poly- 
ethylene (0.020-0.050 in. per in.), 
shrinkage for any specific higher 
density part may be higher with 
higher processing temperatures. 
Also, due to the high melt vis- 
cosity of the materials, there will 
be a degree of orientation in the 
direction of flow resulting in 
higher shrinkage in that direction 
than in a direction perpendicular 
to flow. 

In general, good plastics design 
principles are applicable to Type 
II and III materials. Of particu- 
lar importance are the follow- 
ing general recommendations: 1) 
large variations in section thick- 
ness should be avoided; 2) large 
flat areas should, in many _ cases, 
have reinforcing ribs (these can 
also frequently serve as runners 
to aid rapid and uniform filling 
of the cavity) ; 3) maximum prac- 
tical draft should be provided; 
and 4) sharp internal corners 
should be avoided. To assure best 
results, the molder, fabricator or 
materials supplier should be con- 
sulted in the initial design stage 
to determine feasibility of design 
from the standpoint of molding 
or extrusion efficiency. 

Applications—Naturally enough, 
early applications of molded or 
extruded Type II and III poly- 
ethylene parts were primarily in 
non-critical applications, such as 
housewares and toys. The in- 
creased amount of engineering 
and design information now avail- 
able has resulted in their use in 
applications such as valves and 
fittings for chemical processing 
equipment, corner gussets to sup- 
port refrigerator cabinet inner 
linings, molded grids for water 
cooling towers, automotive heater 
ducts, dishwasher tubs, and hous- 
ings for such equipment as chain 
saws, dehumidifiers and fans. 

The ease with which the mate- 
rials can be blow molded has 
stimulated substantial production 
of blown containers. Higher 
rigidity permits use of thinner 
walls in containers; containers 
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TABLE 1—COMPARATIVE PROPERTIES OF POLYETHYLENE FILMS 











Type I! Type | 
ASTM Test Type II! Polyethylene (slot extruded) Polyethylene Polyethylene Cellophanes 
Property Method (slot extruded) | (blown tubing) 
0.7 mil 1.0 - 1.2 mil 1.5 - 1.7 mil 5 mil 1.5 mil 0.9 -1.0 mil 
Density, gm/cu cm Density gradient 0.940-0.943 0.944-0.945 0.945-0.946 0.930 0.920 1.40-1.55 
column 
Tensile Strength, psi D882-49T 
Machine Dir. 10,000-11,000 8000-8500 8000-8500 3400 1800-2200 15,000-16,000 
Trans. Dir. 3000-4000 3500-4000 3500-4000 1700 1800-2200 6500-7500 
Elongation, % D882-49 
Machine Dir. 160-170 200-300 300-400 130 300-600 10-15 
Trans. Dir. 5-10 75-150 350-450 330 300-600 10-35 
Tear Strength, gm/mil D1004 
Machine Dir. 400-500 300-400 300-400 190 150-300 100-150 
Trans. Dir. 600-700 600-700 600-700 320 200-400 100-150 
Coefficient of 
Friction b 0.43 0.39 0.36 0.61 0.4-0.8°¢ 0.18-0.22 
Haze, % D1003-52 6-9 8-15 19-21 8 6-30 3-4 
MoistureVapor Transmis- E-96-53T 
sion, gm/24 hr/100 sq | 
in./mil 0.62-0.66 0.40-0.44 0.34-0.38 0.92 1.3-1.4 0.8-1.88 
Gas Permeability, 
cu cm 
comgpuery wa Os a 
sq cm-sec-cu Hg 
0. 0.20-0.22 0.13-0.17 0.12-0.15 0.30 0.45 Dry: very low. 
CO. | 0.64-0.78 0.48-0.54 |  0.43-0.47 1.0 1.25 Moist; variable 
No | 0.062-0.068 0.041-0.044 |  0.039-0.042 0.087 0.12 and higher. 





aMoistureproof grades (M, MS, MSA). 


bInclined plane technique (Proposed ASTM Method). 
cLower values may be obtained with slip additives. 


dModified version of the permeability apparatus proposed by Brubaker & Kammermoyer, Ind Eng. 


Source: Doyle. 


can also be sterilized, and the high 
strength of the materials permits 
their use in low pressure aerosol 
bombs for’ packaging foods, 
pharmaceuticals and chemicals. 
Extruded pipe is being used 
where the heat resistance, high 
allowable hoop stresses, resist- 


ance to creep and high regidity 
of the Type II and III materials 
are advantageous. Fig 1 com- 
pares, at various temperatures, 
allowable continuous hoop stress 
for a Type III pipe with that of 
a Type I pipe. Fig 2 compares 
creep of a Type II polyethylene 


Packaging film of Type II material with a combination of clarity, flexibility 
and strength has recently been introduced as bread wrapping material by 
Western-Waxide Div., Crown Zellerbach Corp. 





















ts 


Spencer Chemical Co. 
4 


Chem. 45, 1148 (1953). 


pipe with that of two Type I 
pipes. 

Uses for extruded pipe include 
chemical processing, air condition- 
ing, industrial piping, farm water 
distribution and lawn sprinkling. 
In general, present materials are 
not recommended for use in hot 
water house. plumbing. 

Film 

As density increases, polyethy- 
lene films gain higher tensile 
strengths and become stronger, 
stiffer, have lower permeability to 
vapors and fluids, lower frictional 
coefficients (decreasing blocking, 
increasing slip), higher resist- 
ance to heat and better surface 
gloss. With densities higher than 
about 0.930-0.935 gm per cu cm, 
clarity of conventionally produced 
film is generally poor. However, 
clear films of the higher density 
polyethylenes are now being pro- 
duced by some companies with 
haze ratings of 6 to 9%, com- 
pared to cellophane’s 3-4%. Also, 
all polyethylene films are taste- 
less, odorless, non-toxic, non-cor- 
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TABLE 2—PERMEABILITY OF TYPE I}! 
FILM (0.96 gm/cu cm) 
(gm /24 hr/100 sq in. /mil) 











Vapor Liquid 
Chemical Perme- Perme- 
ability ability 
Amyl Alcohol 0.353 0.268 
Ethylene Glycol 0.669 0.873 
Acetic Acid 0.940 0.993 
Aniline 1.09 1.27 
Ethyl Alcohol 1.26 1.77 
Oil of Peppermint 1.36 1.75 
Butyric Acid 1.54 3.61 
Benzaldehyde 2.45 3.92 
Methyl Salicylate 3.39 3.92 
Methyl Ethyl Ketone 4.12 8.05 
Amyl Acetate 5.54 6.75 
Diethyl Ketone 7.67 7.67 
Ethyl Valerate 8.11 9.69 
Butyraldehyde 9.86 12.58 
Ethyl Acetate 13.7 13.7 
N Butyl Ether 19.3 34.3 
Butyl lodide 52.04 112.72 
Heptane 54.0 69.7 
Butyl Chloride 69.63 86.05 
Butyl Bromide 76.15 113.19 





Source: Phillips Chemical Co. 


rosive, flexible at low tempera- 
tures, heat-sealable, and un- 
affected by moisture. 

Table 1 gives typical properties 
of Type II and III polyethylene 
films compared with properties of 
a Type I film and cellophane. 
Properties of films vary with sup- 
pliers as well as with density, and 
no attempt is made here to show 
comprehensive values obtainable. 
The data were taken from film 
made from an 0.96 gm per cu cm 
resin; however, quenching to ob- 
tain clarity inhibits crystalite 
growth, producing lower densities 
in the film. Blown film (un- 
quenched) will have a density 
closer to that of the annealed 
parent resin. 

As shown in Fig 3, permeability 
of polyethylene film decreases 
with increased density. Table 2 
lists typical liquid and vapor 
permeability values for a maxi- 
mum density Type III material. 

Applications—Primary use for 
polyethylene films is for packag- 
ing where barrier characteristics 
are important. Type II and III 
films are applicable for such pack- 
aging as hygroscopic foods, moist 
foods, certain bakery goods and 
prepared meats; clothing; pos- 
sibly some types of hard goods, 
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Fig 1—Allowable hoop stress of a 

common size pipe made of Type III 

and of Type I polyethylene at vari- 
ous temperatures. (Hercules) 
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Fig 2—Creep of Type II pipe at 
113 F compared with that of two 
Type I pipes. (Spencer) 


such as delicate instruments and 
oily metal parts; and linings for 
drums, cartons, and pails for hot 
liquids, chemicals and oils. A most 
promising potential application is 
as an overwrap material competi- 
tive with cellophane. 

Other applications include 
thermoformed trays and _  con- 
tainers, narrow slit widths for 
rope and specialty textiles, light 
diffuser panels, pipe wrap and 
weather and corrosion resistant 
tarpaulins. 

Fibers 

Fibers of Type II and III poly- 
ethylene, in addition to the prop- 
erties common to all polyethy- 
lenes, have a high degree of 
toughness, strength and abrasion 
resistance. Their most prominent 
property, high strength, is shown 
in Fig 4 and 5. The curves in 
Fig 6 show tensile and yield 
strength as directly proportional 
to the degree of stretch or orien- 
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Density, gm /cu cm 
Fig 3—Normalized permeability rate 
of benzine versus density of poly- 
ethylene film. (Martinovich) 
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Fig 4—Comparative tensile strengths 
of Type III polyethylene fiber and 
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Fig 5S—Comparative knot tensile 
strengths of Type III fibers and 
several others. (Groel) 
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tation of the fiber, while elonga- 
tion varies inversely with stretch. 

Knot tensile strength reaches 
a maximum value at about 800% 
stretch, dropping off thereafter. 
Thus, where maximum tensile as 
well as knot tensile strengths are 
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Fig 6—Effect of stretch, or orienta- 
tion, on, tensile strength and elonga- 
tion of two Type III polyethylene 
fibers. (Groel) 
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Fig 7—Dimensional stability of vari- 
ous synthetic fibers. (Groel) 
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Fig 8—Effect of outdoor weathering 
(XIA Weatherometer) on tensile 
strength of two Type III polyethy- 
lene and two polyvinylidene chloride 
fibers. (Groel) 
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desired, a compromise must be 
reached in degree of orientation. 

Fig 7 shows the relatively high 
dimensional stability of Type III 
fibers, as compared with that of 
polystyrene and_ polyvinylidene 
chloride filaments. 

Although Type II and III fibers 
have weathering characteristics 
similar to those of Type I mate- 
rials, the higher initial strengths 
of Type II and III fibers (see Fig 
8) partially offset this limitation 
for some design purposes. Carbon 
black or other fillers and antioxi- 
dants will substantially improve 
weatherability. 

Applications — Polyethylene fi- 
bers are used in making rope and 
a variety of textile products. 
Ropes made of the fibers have 
extremely low water absorption 
and are superior to those made 
from natural fibers in resistance 
to rotting and attack by marine 
organisms and chemicals. Also, 
polyethylene ropes float because 
of their low specific gravity. 

Woven into fabrics, polyethy- 
lene fibers are used in outdoor 
furniture, auto seat upholstery, 
chemical protective clothing, 
chemical filtration, netting, rugs, 
tarpaulins and curtains. 

Sheet 

The use of Type II and III 
sheet for thermoforming has been 
relatively limited. The sharp melt- 
ing point of the material caused 
some initial difficulties, but proc- 
essing techniques have now be- 
come well developed. Vacuum 
formed parts with uniform sec- 
tion thickness can be produced 
easily and efficiently, even on deep 
draws. In forming parts with 
large flat sections, careful control 
of mold surface temperature is 
necessary to prevent warpage. 

Applications—The rigidity, high 
surface gloss, excellent light dif- 
fusion characteristics, sterilizabil- 
ity and resistance to heat of Type 
II and III sheet materials make 
them suitable for a variety of 
thermoformed parts. These in- 
clude light diffuser panels, indus- 
trial and sports helmets, luggage, 
refrigerator and other appliance 
parts, trays for domestic and in- 
stitutional use, hospital wares, 
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packaging and display signs. 
Wire and extrusion coatings 

In addition to the properties 
obtainable in Type I wire insula- 
tion, Type II and III materials 
offer improved abrasion resist- 
ance, cut-through, and resistance 
to elevated temperatures. The 
higher rigidity of the materials 
must be considered, since it means 
a more rigid wire assembly, and 
permissible bend radii must be 
larger than with Type I coated 
wire. Coatings for exterior wires 
are usually compounded with car- 
bon black to improve weather- 
ability. 

Type II and III materials can 
be applied as an extrusion coating 
to materials such as paper, fab- 
rics, other films and foil. Adhe- 
sion to paper and fabrics is gen- 
erally excellent, and the resulting 
product is harder, stiffer and has 
lower permeability and a lower 
coefficient of friction than coat- 
ings of Type I polyethylene. When 
coating on cellophane, polyester 
film or foil, a primed substrate 
improves adhesion under some 
operating conditions. 

The major applications for ex- 
trusion coated papers, films and 
foils are as packaging materials. 
They provide heat sealability and 
strength and act as an effective 
vapor and fluid barrier. 
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A Guide to 


Materials Standards 
and Specifications 


Part 6—Finishes and Coatings 





by S. P. Kaidanovsky, 


Consulting Engineer 


@ Standards and specifications on 
finishes and coatings are prepared 
or issued by most of the Govern- 
mental agencies and national or- 
ganizations, such as the Federal 
Supply Service, Dept. of Defense, 
American Society for Testing Ma- 
terials, the Society of Automotive 
Engineers and the American 
Standards Assn. Their standard- 
ization activities were covered in 
Part 1 of this series. In addition, 
a number of trade and technical 
societies concerned with finishes 
and coatings prepare standards or 
assist standards agencies which 
are summarized in the accom- 
panying table. 

American Electroplaters’ Society 

The American Electroplaters’ 
Society (AES) is an educational 
organization for the advancement 
of electroplating, metal finishing 
and allied arts. Basic research on 
the fundamental problems of the 
industry is under direction of a 
research committee, and is con- 
ducted in various universities and 
institutions, and at the National 
Bureau of Standards. 

The AES maintains intersociety 
representation with the American 
Society for Testing Materials, 
American Standards Assn., the 
Electrochemical Society, National 
Assn. of Corrosion Engineers, 
Society of Plastics Engineers, and 
trade associations of metal fin- 
ishers. 

Specifications for electrodepos- 
ited metal coatings are prepared 
jointly by the AES, the National 
This is the last of six articles. All articles 


in this series will be made available as a 
reprint (75¢). 


Bureau of Standards and the 
American Society for Testing 
Materials, and are issued as 
ASTM-AES § specifications. 
National Association of 
Metal Finishers 

The National Association of 
Metal Finishers (NAMF) is an 
organization in the field of elec- 
troplating, metal finishing, polish- 
ing, buffing and allied arts. At 
present the Standards Committee 





ot the association is setting up a 
series of plating standards, the 
first of which specifies the thick- 
ness of plating for various appli- 
cations. The standard for each 
application is designated by the 
letters NAMF, followed by a num- 
ber 1, 2, 3, ete. in parenthesis. 
Thus, NAMF (1) designates the 
thickness of hard chromium plat- 
ing for carburetor parts and die 
casting dies. 

American Hot Dip 

Galvanizers Assn. 

The American Hot Dip Galvan- 
izers Assn., Inc. (AHDGA) is a 
trade association representing the 
hot dip galvanizing industry. One 
of the principal activities of the 
association is technical research 
and development of specifications 
for hot-dip galvanized coatings. 
The association works with the 
American Society for Testing 
Materials, the American Electro- 
platers’ Society, the National 
Assn. of Corrosion Engineers and 
the American Zinc Institute. 





American Society for Testing Ma- 
terials 

1916 Race St., Philadelphia 3, Pa. 

ASTM Standards, Part 2—Non- 

ferrous Metals; Part 4—Paint, 

Varnish, Lacquer and Related 

Products. 

Each standard available separa- 

tely.* 


Society of Automotive Engineers 
485 Lexington Ave., New York 17, 
ms Bs 

SAE Handbook. Each AMS avail- 
able separately." 


Federal and Military 

Supt. of Documents, U. S. Govern- 
ment Printing Office, Washington 
25, D. C. 

Each specification available sepa- 
rately." 


American Standards Assn. 
70 E. 45th St., New York 17, 
N. Y. 


Each standard available separa- 
tely.* 


National Assn. of Metal Finishers 








Where to Obtain Standards 
for Finishes and Coatings 


8 See first article (Mar °58) for information on index. Use of standards issued by 
trade associations should not be considered mandatory. 


60 Bently Rd., Cedar Grove, N. J. 
Each specification available sepa- 
rately. 


American Hot Dip Galvanizers 
Assn. 

1806 First National Bank Bldg., 
Pittsburgh 22, Pa. 

ASTM Standards on Hot-Dip 
Galvanized Coatings; Tentative 
Standard Specifications for Hot- 
Dipped Zine Coated Iron and 
Steel Products. 


Federation of Paint and Varnish 
Production Clubs 

121 S. Broad St., Philadelphia 7, 

Pa. 


Paint, Varnish, Lacquer and Re- 
lated Products. 
Each Federation standard avail- 
able separately. 


National Paint, Varnish, and Lac- 
quer Assn., Inc. 

1500 Rhode Island Ave., N.W., 

Washington 5, D. C. 


Guide to United States Govern- 
ment Paint Specifications, by W. 
M. Laval. 
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The association publishes Ten- 
tative Standard Specifications for 
Hot-Dipped Zine Coated Iron and 
Steel Products and distributes a 
publication, ASTM Standards on 
Hot-Dipped Galvanized Coatings, 
compiled by the American Society 
for Testing Materials. 


Federation of Paint and Varnish 
Production Clubs 

The Federation of Paint and Var- 
nish Production Clubs (FPVPC) 
is a technical society of the deco- 
rative and protective coatings in- 
dustry and allied industries. The 
federation has many committees 
on such subjects as materials, 
manufacturing, corrosion and re- 
search. One of the most impor- 
tant is the Committee on Stand- 
ards and Methods of Test. 


There is close cooperation be- 


tween the federation and the 
American Society for Testing 
Materials. A Joint Federation- 


ASTM Committee acts as a liai- 
son body between the federation 
and the ASTM on all matters per- 
taining to standards and methods 
of test. Through this joint com- 
mittee the federation cooperates 
with the ASTM Committee D-1 
on Paint, Varnish, Lacquer and 
Related Products. The federation 
also cooperates with other tech- 
nical organizations, the National 
Society of Corrosion Engineers, 
Inter-Society Color Council, Steel 
Structures Painting Council and 
others. The federation has re- 
cently incorporated a Paint Re- 
search Institute to conduct basic 
research in polymer chemistry and 
colloidal chemistry. 

All standards approved by the 
federation and the Joint Federa- 
tion-ASTM Committee, known as 
Federated Standards, are com- 
piled in Paint, Varnish, Lacquer 
and Related Products. A number 
of standards contained in this 
compilation have also been ap- 
proved by the American Stand- 
ards Assn. 


National Paint, Varnish, 
and Lacquer Assn. 

The National Paint, Varnish, 
and Lacquer Assn. Inc. is a trade 
association of the paint, varnish, 
and lacquer industry. The asso- 
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Document 
Identification® 


Type of 


Organization Document 


Finishes, Uses 





CONVERSION COATINGS 














ASTM Spec B201> Chromate finishes on electrodeposited zinc, hot 
dip galvanized, and zinc die-cast surfaces 

Military Spec MIL-A-8625 Anodic coatings for aluminum 

Military Spec MIL-F-495 Black oxide finish for iron and steel 

Military Spec MIL-C-13924 Black oxide finish for iron and steel 

Military Spec MIL-C-17711 Chromate coatings for zinc alloy castings anc 
hot-dip galvanized surfaces 

Military Spec MIL-C-12987 Chrome coating 

Military Spec MIL-C-12968 Phosphate coating for iron and steel 

HOT DIP COATINGS 

ASTM Spec AXXXe° Hot-dip (galvanized) zinc coatings on products 

from rolled, pressed, and forged steel shapes 

plates, bars, and strip; on assembled steel! 
products; on iron and steel hardware 

AHDGA Spec — Hot-dip (galvanized) zinc coatings on iron and 
steel products 

Military Spec MIL-Z-17871 Hot-dip (galvanized) zinc coatings 

ORGANIC FINISHES 

ASTM Spec DXX¢ Lacquer and lacquer materials 

ASTM Spec DXX¢ Shellac and varnish materials 

Federal Spec TT-L-XX Cellulose nitrate lacquer 

Federal Spec TT-V-XXX Spar varnish—alkyd-resin and phenolic-resin 

Military Spec MIL-C-XXX Acrylic coating 

Military Spec MIL-C-XXX Phenolic-resin base coatings 

Military Spec MIL-P-15143 Phenolformaldehyde coating 

Military Spec MIL-R-XXX Resin coatings—para-phenyl, phenolformalde- 
hyde; phenolic, oil soluble 

Military Spec JAN-E-480 Phenol or urea-formaldehyde baking enamel 

Military Spec MIL-E-5557 Glyceryl-phthalate black enamel (heat resisting) 

Military Spec MIL-E-13515 Vinyl-alkyd enamel 

Military Spec MIL-L-7178 Cellulose nitrate lacquer. Aeronautical uses 

Military Spec MIL-L-14486 Vinyl-resin lacquer 

Military Spec MIL-V-6894 Oil-type varnish, glyceryl phthalate base 

Military Spec MIL-V-173 Varnish (moisture and fungus resistant) for com- 
munications, electronic, and electrical equip- 
ment 

Military Spec MIL-V-XXX Varnish—phenolformaldehyde (clear and alu- 
minum pigmented); oil-type, glyceryl phthalate 
base; phenolic, baking 

Military Spec MIL-P-15076 Polymer-powder (organic dihalide and inorganic 
polysulfide) coating 

Military Spec MIL-R-3043 Resin-coating for internal engine parts 

SAE Spec AMS 312X Glyceryl phthalate and phenolic enamel. Aero- 
nautical uses 

SAE Spec AMS 3125 Glyceryl phthalate enamel. Aeronautical uses 

SAE Spec AMS 31XX Ocher phenolic and zinc chromate primer. Aero- 
nautical uses 

ciation does not issue its own are in accord with current indus- 


standards or specifications, but 
works closely with the American 
Society for Testing Materials, the 
American Oil Chemists Society, 
the Steel Structures Painting 
Council, and various groups of 
paint users, to ascertain that the 
specifications and methods of tests 
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try practice. 

The association cooperates with 
agencies of the Federal Govern- 
ment, both military and civil, and 
has compiled a_é guide’ with 
quarterly supplements _ entitled 
Guide to United States Govern- 
ment Paint Specifications, con- 
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SPECIFICATIONS FOR FINISHES AND COATINGS 











Type of Document 
Organization Document Identification? Finishes, Uses 
LATED COATINGS 
ASTM-AES Spec AXXXe Electrodeposited zinc, cadmium, nickel and 
chromium, and lead on steel 
ASTM-AES Spec BXXXf Electrodeposited nickel and chromium on copper 
and copper-base alloys, and on zinc and zinc- 
base alloys 
Federal Spec QQ-P-416 Electrodeposited cadmium 
Federal Spec QQ-C-320 Electrodeposited chromium 
Federal Spec QQ-N-290 Electrodeposited nickel 
Federal Spec QQ-S-365 Electrodeposited silver 
Federal Spec QQ-2Z-325 Electrodeposited zinc 
Military Spec MIL-P-20218 Electrodeposited porous chromium 
Military Spec MIL-L-13808 Electrodeposited lead 
Military Spec MIL-R-2611 Rhodium electroplating solution 
SAE Spec AMS 24XX Electrodeposited copper, cadmium, nickel, zinc, 
chromium (hard and porous). Tin and tin 
immersion. Silver copper strike (low brake). 
Lead and indium lead. Diffused nickel-cad- 
mium. Aluminum for solderability. Aero- 
nautical uses 
NAMF Std NAMF (x) Electroplated chromium (hard) thicknesses 
PORCELAIN ENAMELS 
Military Spec MIL-E-6802 Porcelain enamel coating 
Military Spec MIL-P-16961 Porcelain enamel coating on steel mufflers of 
internal combustion engines 
GENERAL 
Military | Spec MIL-E-16400 Finishing design requirements for naval electronic 
equipment 
Military Spec MIL-E-5400 Finishing design requirements for airborn elec- 


tronic equipment 





aEndorsed by AES. 


bAmerican Standard ASA G53.9. 


cAmerican Standard ASA G8.XX. 


iAmerican Standards: ASA Group K, Chemical Industry. 


eAmerican Standards: ASA G53.1, G53.2, G53.3, 


fAmerican Standards: ASA G53.4 and G53.5. 


and G53.8. 


®XXX in the document identification indicates that more than one standard has been developed 


on the material. Revisions, amendments and year are not indicated. When ordering, the 


latest issue is supplied. 


taining brief abstracts concerning 
paint and related materials. 
Porcelain Enamel Institute 

The Porcelain Enamel Institute, 
Inc. (PEI) is a trade association 
for the porcelain enamel industry. 
Its membership includes compa- 
nies manufacturing all types of 
porcelain enamel products, pro- 
ducers of base metals and frits, 
and suppliers of materials and 
equipment to the industry. 

The PEI has several commit- 
tees, one of which is the Quality 
Development Committee. This 


committee is responsible for all 
phases of quality improvement of 
the base metal, frit and the two 






combined. It develops specifica- 
tions for end products and stand- 
ards for testing and evaluating 
the properties of porcelain enam- 
els, and the apparatus for making 
such tests. For this purpose, the 
PEI maintains a research associ- 
ateship at the National Bureau 
of Standards. 


The PEI works with govern- 
ment agencies in developing and 
maintaining up-to-date Commer- 
cial Standards and Federal Speci- 
fications (described in the Mar 
’b8 issue of this series), and acts 
as a source of information on 
porcelain enamel to the Federal 
Government. The PEI cooperates 
with other trade associations and 
organizations concerned with por- 
celain enamel and its applications. 
Electrochemical Society 

The purpose of the Electro- 
chemical Society, Inc. is the ad- 
vancement of science and tech- 
nology of electrochemistry, elec- 
tronics, electrometallurgy, electro- 
thermics and allied subjects. The 
society does not issue its own 
standards; however, through its 
several committees it cooperates 
with the American Electroplaters’ 
Society, the American Society for 
Testing Materials, the American 
Standards Assn., and the Inter- 
Society Committee of the National 
Assn. of Corrosion Engineers. 
The Society’s monograph, Modern 
Electroplating, contains valuable 
information for the development 
of specifications for electrode- 
posited metal coatings. 

ASTM designations 

The designations of electrode- 
posited metallic coatings are given 
in ASTM Specifications A164, 
A165, A166, B141, B142 and 
B200. The designation of type of 
coating consists of two letters: 
the first letter designates the 
grade of plating, and is arbitrary; 
the second letter designates the 
basis metal, such as S—steel, C— 
copper and copper-base alloys, Z— 
zine and zinc-base alloys. The ac- 
companying table lists these des- 
ignations, which have been adopt- 
ed by the government and are 
used in the various Federal Speci- 
fications concerned with electro- 
deposited plating. 


ASTM DESIGNATIONS FOR ELECTRODEPOSITED METALLIC COATINGS 











Type of Coatings | GS,LS, RS. ‘s OS,TS | 





DS,FS,KS QS | FC,KC QC | FZ,KZ,QZ | ES,EES,MS,MMS, 


| | 
| Nickel & Nickel & | Nickel & 

Coatings =» Zinc | Cadmium | Chromium | Chromium | Chromium Lead 
Grade of Plating | G,L,R ? 0,T | D,F,K,Q | FK,Q F.K,Q | E,EE,M,MM,P,PP 
Basis Metal S | s c |Z Ss 

| 





PS,PPS 
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Safety tools are one important use of... 


v High Strength 
Nonmagnetic Alloys 





Safety tools designed for use in vicinity of magnetic equipment are made 
from 310 stainless with cobalt-base alloy cutting edge inserts. 











sa: st: | Max Tensile 
Alloy # Condition Permeability | Strength, psi 
\ 2% Beryllium Copper Heat treated (AT) 1.001 175,000 
2% Beryllium Copper Cold worked and heat | 1.001 | 200,000 
c B All treated (HT) 

opper-base oys 2% Beryllium Copper (over 0.15% Fe) | Heat treated (AT) | >1.010 _— 
2.75% Beryllium Copper Heat treated (AT) 1.001 200,000 
Copper-20 Nickel-20% Manganesee | Heat treated ' 1,002 | 200,000 
Cold worked and heat | 1.002 | 215,000 

treated | 
Elgiloy4 Annealed 1.003 to >1.010 120,000 
Elgiloy Cold worked 40% and 1.003 to >1.010 | 265,000 
Cobalt-Base Alloys aged 
Haynes 25¢ Annealed 1.001 150,000 
Haynes 25 Cold worked 50% and 1.001 320,000 
aged 

Titanium (2 iron-2% aluminum) Heat treated 1.010 200,000 
304 Annealed 1.003 75,000 

304 Cold worked 10% 1.100 — 
310 Annealed 1.003 75,000 
Stainless Steels 310 Cold worked 50% 1.003 175,000 
Age Hardening Austenitic ‘ Heat treated < 1.010 195,000 

Age Hardening Austenitic Cold worked 40% 1.2 —_ 











aBeryleo 25. 
bBerylco 275. 


eNo. 720 (commercial designation). 


dCobalt-20 chromium-16 iron-15 nickel-7% molybdenum. 
eCobalt-20 chromium-15 tungsten-10% nickel. 
fU.S. Steel: Iron-15 manganese-15 chromium-2 vanadium-0.6% carbon. 


104 « MATERIALS IN DESIGN 


ENGINEERING 


Formerly Materials & Methods 



























nsile 
1, psi 





Experimental wrenches for nonmagnetic applications made of standard steel titanium alloy, and beryllium copper. 


Metal parts used near highly sensitive magnetic 


devices must often have high strength as well as 


nonmagnetic properties. Here is an authoritative 


discussion on the steels and nonferrous 


alloys most suitable for such service. 


by Harold Bernstein, Metallurgist, U. S. Naval Gun Factory 


@ In many applications it is im- 
portant that critical magnetic de- 
vices should not be magnetically 
affected by the materials used in 
nearby structures, equipment, and 
tools. A number of nonmagnetic 
nonferrous metals and stainless 
steels are available; however, the 
strength and other mechanical 
properties of these materials are 
often inadequate. In many appli- 
cations, there is a need for non- 
magnetic alloys with tensile 
strengths about 200,000 psi with 
approximately 5% elongation. The 
alloys which come closest to 
achieving these values are the 
copper and cobalt base alloys, tita- 
nium alloys, and austenitic stain- 
less steels. 
Copper-base alloys 

Beryllium copper—A 2 beryl- 
lium-98% copper alloy (Berylco 
25) can be used in applications 






where a nonmagnetic material 
with moderate strength is re- 
quired. As shown in the accom- 
panying table this alloy can attain 
a strength of 175,000 psi after 
standard heat treatment, but the 
elongation averages less than 2%. 
Variations in heat treatment de- 
signed to improve ductility have 
not been successful. 

The 2 beryllium-—98% copper 
alloy normally contains a small 
amount of iron impurities which 
largely determine the alloy’s mag- 
netic properties. The effects of 
iron on magnetic properties can 
be controlled by varying the solu- 
tion-anneal temperature. For ex- 
ample, the permeability of beryl- 
lium copper containing 0.5% iron 
by weight is over 1.01 after a 
normal solution-anneal at 1450 F. 
However, permeability is reduced 
to 1.001 after a solution-anneal at 


1550 F. After heat treatment the 
alloy’s magnetic properties are 
relatively unaffected by short time 
exposure to temperatures up to 
900 F. 

Somewhat higher strengths can 
be obtained with a beryllium cop- 
per alloy containing 2.75% beryl- 
lium (Beryleo 275). Standard 
heat treatment has produced ten- 
sile strengths of over 200,000 psi, 
but here again the usefulness of 
the material is limited in high 
strength applications by its low 
ductility. 

Detrimental eddy current effects 
have sometimes been encountered 
when using fairly large flat shapes 
of beryllium copper. In _ such 
cases, materials with higher re- 
sistivity values, such as the cop- 
per-nickel-manganese and the ti- 
tanium - aluminum - vanadium al- 
loys, have proved to be acceptable 
substitutes for beryllium copper. 

Copper—20 nickel-20% manga- 
nese—This alloy (known commer- 
cially as 720) combines low per- 
meability (about 1.002) with high 
strength and adequate ductility. 
Some forging difficulties have 
been encountered with large in- 
gots, but the alloy hot and cold 
works easily in small sections. It 
offers no machining problems and 
is readily welded and soldered. 

Unlike beryllium copper, the 
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Magnetic Effects 
Explained 


Magnetic characteristics are 
usually expressed in terms of 
permeability and remanence. 

Permeability is the relative 
ability of a material to conduct 
magnetic lines of force as com- 
pared to air, which has unit 
value. Numerically, permeabil- 
ity is expressed as the ratio of 
induction B (gauss) to field 
strength H (oersteds). When 
the permeability value is only 
slightly greater than unity, the 
material is weak or paramag- 
netic (such as manganese). The 
strongly magnetic elements like 
iron and nickel have much 
greater permeability values. 


Remanence is the _ residual 
magnetic effect in a material 
after exposure to a magnetic 
field (perming). 

Eddy current effects are 
caused by the induction of an 
electromagnetic force in a con- 
ductor moving through the 
earth’s magnetic field. The in- 
duced emf causes an eddy cur- 
rent to flow which generates a 
magnetic field to which the 
magnetometer is sensitive. The 
eddy current effect depends on 
two factors: resistivity and 
geometry. Low resistivity and 
a continuous current path favor 
the development of relatively 
large eddy currents. 

Testing magnetic effects—The 
acceptance test for certain mili- 
tary equipment is based on 
MIL-M-19595 (Magnetic Effect 
Limits for Nonmagnetic Equip- 
ment and Metals), which speci- 
fies that metals or equipment be 
examined with a total field 
magnetometer which measures 
small changes in the earth’s 
magnetic field caused by the 
object under test. The maximum 
change permitted is 0.10 milli- 
gauss. 

This requirement cannot be 
readily expressed in terms of 
conventional magnetic param- 
eters. However, it has been 
empirically determined that a 
material must have a perme- 
ability less than 1.01 and neg- 
ligible remanence in order to 
meet the requirement. 
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alloy has a high magnetic toler- 
ance for iron, and the magnetic 
properties are unaffected by heat 
treatment. Iron contents of up to 
1% can be tolerated with no 
change in magnetic properties. As 
shown in the table, maximum ten- 
sile strength of the alloy varies 
from 200-215,000 psi, depending 
on how it is processed. 
Cobalt-base alloys 

Elgiloy—The magnetic proper- 
ties of this alloy (cobalt-20 chro- 
mium-16 iron-15 nickel-7% molyb- 
denum) are generally satisfac- 
tory. However, due to unknown 
reasons, its magnetic properties 
are variable and occasionally un- 
acceptable. As shown in the table, 
permeability can vary from 1.003 
to as high as 1.01. 

The alloy is not heat treatable, 
but by suitable processing it can 
be produced in tensile strengths 
ranging from 120,000 to 265,000 
psi. It may readily be cold worked, 
but it is not amenable to press or 
hammer forging. Metal cutting 
operations are difficult, but the 
material can be machined satis- 
factorily if the proper tools and 
practices are used. 

Haynes 25—This alloy (cobalt- 
20 chromium-15_ tungsten—10% 
nickel) can be used in either the 
annealed or cold worked and age 
hardened condition. It has a mag- 
netic permeability of 1.001 in all 
tempers and has consistently met 
the military specification (MIL- 
M-19595) for magnetic effect 
limits. 

The material has a_ tensile 
strength of 150,000 psi and an 
elongation of 60% after anneal- 
ing. Tensile strengths up _ to 
320,000 psi and an elongation of 
2%, are obtained after cold roll- 
ing (50% reduction) and aging. 
The material is particularly use- 
ful in applications where localized 
areas of high hardness are re- 
quired. 

Titanium alloys 

Titanium alloys have excellent 
nonmagnetic properties because 
of their paramagnetic character- 
istics. An alloy such as 2 alumi- 
num-2% iron has a permeability 
of less than 1.001 in all tempers 
with negligible remanence. The 
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alloy can develop tensile strengths 
of up to 200,000 psi by suitable 
heat treatment. 

Despite these advantages, the 
use of titanium in nonmagnetic 
applications has been held back 
by its comparatively high cost 
and by fabrication problems. 
These objections may be over- 
come in the future, but at the 
present time the material is not 
too popular for nonmagnetic uses. 
Stainless steels 

Type 304—In an annealed tem- 
per, this alloy has low permeabil- 
ity and remanence. However, its 
strength is comparatively low. 
Since the alloy does not respond 
to heat treatment its strength can 
only be raised by cold working. 
Unfortunately, cold working pro- 
duces a phase change in the mate- 
rial and increases permeability. 
In the annealed state the perme- 
ability of the alloy is relatively 
low, about 1.003; whereas, perme- 
ability rises to 1.10 after 10% 
cold working. 

Type 310—This stainless steel 
is much more magnetically stable 
than type 304. Permeability is 
1.003 even after processing. Like 
the 304 alloy, 310 stainless can 
only be strengthened by cold 
working. Tensile strength can be 
raised from 75,000 psi in the 
annealed state to 175,000 psi after 
50% cold working. 

Age hardening stainless steel— 
This austenitic steel is now avail- 
able in one grade (see table for 
composition) for nonmagnetic ap- 
plications. Recommended heat 
treatment consists of a solution 
treatment at 2100 F for 15 min, 
followed by a water quench and 
aging at 1300 F for 8 hr. After 
treatment, the alloy has a tensile 
strength of 195,000 psi and a 
permeability of less than 1.01. In 
this condition it meets the re- 
quirements of MIL-M-19595. 

Cold work after heat treatment 
produces a phase change which 
affects magnetic characteristics 
detrimentally. After 40% cold 
working permeability increases to 
1.2. Thus, aside from the heat 
treatment described above, no 
further processing is recom- 
mended. 
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Paper is an catremely 
versatile and economical 
family of enginecring 
materials. The nature of 
papers is such that very 
few standards or general 
property specifications 
can be established; thus, 
selection and specifica- 
tion is usually a case of 
individual trial and error. 


This manual should help 
you determine where to use 
paper materials and how 
to work more intelligently 
with paper suppliers. It 
covers: 


> Types of papers 

> Special treatments 
>» Applications 

>» Properties and tests 
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What it’s about 


Scope of the Manual 


The kinds of paper discussed 
here are those which are used 
materials and 
thus become a part of a final 
product. Papers used for such 
applications as writing, pack- 
aging or blueprint, are not cov- 
ered, except to the extent that 
they are also used as engineer- 
ing materials. 

This manual is intended pri- 
marily for those designers and 
engineers who are either 1) un- 
familiar with paper engineer- 


as engineering 


Who it’s for 


ing materials, or 2) familiar 
with only a few types of papers 
in specific applications. Its pur- 
pose is to provide a working 
knowledge of engineering pa- 
pers and to indicate their po- 
tential. It will familiarize you 
with 1) the basic types of 
papers available, 2) where they 
are used, and 3) their proper- 
ties, which for the most part 
are not common to other engi- 
neering materials such as 
metals, plastics or ceramics. 


@ Paper is an extremely useful 
and economical engineering ma- 
terial. It can provide a variety of 
combinations of properties, in 
some cases unique, and in some 
cases equivalent to those provided 
by more expensive materials. 
Paper, according to the Diction- 
ary of Paper, is a term used to 
describe “all kinds of matted or 
felted sheets of fiber (usually 
vegetable, but sometimes mineral, 
animal or synthetic) formed on a 
fine wire screen from a water 


suspension.” This definition covers 
a broad and extremely versatile 
family of materials, made from a 
variety of fibers and in a variety 
of thicknesses. Due to space limi- 
tations, only fibrous papers are 
covered here. Paper-like materials 
such as those formed from plate- 
lets or flakes of mica and, more 
recently, glass are not included. 

Though there is no distinct line 
between papers and paperboard, 
paper is usually considered as 
being less than 0.006 in. thick. 





Most materials ranging from 
0.006 to 0.012 in. are papers, 
though some boards fall in this 
range; and most all fibrous mate 
rials over 0.012 in. in thickness 
are classified as board. (It should 
be pointed out that 
discussed here is produced as de- 
scribed above, and in many cases 
is quite similar to so-called com- 
position board described in “Wood 
Composition Boards,” MATERIALS 
& METHODS, Aug ’57, p 107). 

The major attribute of paper 
is its extreme versatility. A wide 
range of end properties can be 
obtained by control of the vari- 
ables in 1) the original selection 
of the type and size of fiber, 2) 
the various pulp _ processing 
methods (see box p 112), 3) the 
actual web forming operation, and 
4) the treatments which can be 
applied after the paper has been 
produced. Papers have been spe- 
cifically developed for a number 
of engineered applications, among 
them gasketing; electrical, ther- 
mal, acoustical, and vibration in- 
sulation; liquid and air filtration; 
composite structural assemblies; 
simulated leathers and backing 
materials; cord or twine; and as 
varns for textiles. 


paperboard 





Basic kinds of papers 


Cellulose fiber papers 

By far the largest number of 
papers are produced from wood. 
The box on p 112 classifies the 
types of wood pulp used in paper- 
making. A great many of the 
engineering papers are produced 
from kraft or sulfate pulps. The 
term kraft today is used broadly 
for all types of sulfate papers, 
although it is primarily descrip- 
tive of the basic grades of un- 
bleached sulfate papers where 
strength is the chief factor, and 
cleanliness and color are of sec- 
ondary interest. By various treat- 
ments, kraft can be altered to 
produce various grades of con- 
denser, insulating and sheathing 
papers. 

Other types of vegetable fibers 


used to produce papers include: 

Rope for strong, pliable papers 
such as required in cable insula- 
tion, gasketing, bags, abrasive 
papers and pattern papers. 

Jute for papers possessing ex- 
cellent strength and durability. 

Straw for corrugating papers 
and wallboard. 

Bagasse for wallboard and in- 
sulation, usually where strength 
is not a primary requirement. 

Esparto for high grade book or 
printing papers. There are a num- 
ber of other pulps also used for 
these types of papers. 


Inorganic fiber papers 
There are three major types of 


papers made from _ inorganic 
fibers: 
Asbestos papers — The most 
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widely used of the inorganic fiber 
papers, they are noninflammable, 
resistant to elevated temperatures 
and have good thermal insulating 
characteristics. They are avail- 
able with or without binders and 
can also be used for electrical in- 
sulation. 

Glass papers—Porous and non- 
hydrating, they can be used for 
filtration and thermal and elec- 
trical insulation. They are avail- 
able with or without binders. 
High purity silica glass papers 
are available for high tempera- 
ture applications. 

Aluminum silicate ceramic pa- 
pers—They provide good resist- 
ance to elevated temperatures, low 
thermal conductivity, good di- 
electric properties, and can be 
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produced with good filtering char- 
acteristics. 
Synthetic organic papers 

A great deal of research has 
been carried out on the use of 


such synthetic fibers as _ nylon, 
polyester and acrylic fibers in 
papers. As yet, these papers are, 
for the most part developmental, 
but they appear to hold promise 





where the chemical or mechanical 
characteristics of the base fibers 








would be useful. They are gener- 
ally combined with other fibers in 
a paper, primarily toadd strength. 





Paper treatments 


Paper can be impregnated or 
saturated, coated, laminated, or 
mechanically treated. The dis- 
cussion here covers the major 
treatments used, to indicate the 
extent of treatments available. 
impregnation or saturation 

Impregnation or saturation can 
be carried out either at the beater 
stage in the processing of the 
pulp, or after the paper web has 
been produced. Beater saturation 
has the benefit of permitting satu- 
ration of nonporous or absorbent 
papers, whereas, papers to be 
saturated or impregnated after 
manufacture, must be absorbent 
to permit complete’ saturation 
with the impregnant. Beater 
saturation in some cases can also 
provide more uniform, intimate 
mixing of the additive and the 
pulp. 

Papers can be saturated or im- 
pregnated with almost any known 
resin or binder. Probably the 
most commonly used are asphalt 
for moisture resistance; waxes 
for moisture vapor and water re- 
sistance; phenolic resins for 
strength and rigidity; melamine 
and certain ureas for wet strength 
(not to be confused with moisture 
resistance) ; rubber latexes (both 
natural and synthetic) for resil- 
ience, flexibility, strength and 
moisture resistance; epoxy or sili- 
cone resins for dielectric charac- 
teristics or dielectric character- 
istics at elevated temperatures; 
and ammonium salts, or other 
materials for flameproofing. 

A number of proprietary beater 
saturated papers are currently 
available. They are used primar- 
ily for gasketing, filtration, simu- 
lated leathers and backing mate- 
rials. Most of these consist of 
cellulose or asbestos fibers blended 
with natural or synthetic rubbers. 
In some cases cork is added to the 


blend for increased compressibil- 
ity. Another type of proprietary 
beater saturated paper consists of 
leather fibers blended with rubber 
latexes. 

Coatings 

Papers may be coated either by 
the paper manufacturer or by 
converters. Coating materials, 
which also impregnate the paper 
to a greater or lesser degree, in- 
clude practically every known res- 
in or binder and pigment used in 
the paint industry. Coatings can 
be applied in solvent or water 
solutions, water emulsions, hot 
melts, and extrusion coatings, or 
in the form of plastisols or organ- 
isols. 

The most important properties 
provided by coatings are 1) gas 
and water vapor resistance, 2) 
water, liquid and grease resist- 
ance, 3) flexibility, 4) heat-seal- 
ability, 5) chemical resistance, 6) 
scuff resistance, 7) dielectric 
properties, 8) structural strength, 
9) mold resistance, 10) avoidance 
of fiber contamination and 11) 
protection of printing. 

Coating materials range from 
the older materials, such as as- 
phalt, wax, starch, casein, shellac 
and natural gums, to the newer 
polymers such as_ polyethylene, 
vinyl copolymers, acrylics, poly- 
styrene, alkyds, polyamides, cellu- 
losics and natural or synthetic 
rubbers. 

The coating material that has 
probably received the most inter- 
est recently is polyethylene. Poly- 
ethylenes are primarily used to 
provide low moisture vapor trans- 
mission and grease resistance for 
packaging applications, as well as 
heat sealing qualities. 

Flock coatings can be applied 
to papers for decoration, sound 
absorption, vibration cushioning 
and surface protection. Flock con- 





















































Purolator Products, Ince. 
Filtration of air and oil is a major 


use for paper. Most such papers are 
resin-impregnated cellulose, though 
in many cases special papers are 
developed for specific filter jobs. 


Dennison Mfg. Co. 
Coil insulation here consists of 


crepe paper shown being wrapped 
on buffer coil. Conformability and 
stretch of creped paper simplifies 
hand-taping. Crepe papers can also 
meet high dielectric and cleanliness 
requirements for oil-filled or Askarel- 
filled transformers. 
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sists of extremely short (usually 
0.015 to 0.060 in.) fibers usually 
of rayon, cotton, hair or wool, and 
is applied to adhesive coated paper 
by spraying, vibrating or electro- 
static techniques. 


Laminations 
Paper can be laminated to other 
papers or to other films to provide 
a great variety of composite struc- 
tures. (Paper-based industrial 
thermosetting laminates are not 
covered here.) Probably the most 
common types of paper laminates 
are those composed of layers of 
paper laminated with asphalt to 
provide moisture resistance and 
strength. Simple laminations of 
paper can be so oriented that 
over-all characteristics of the 
composite are isotropic. 
Laminating paper with plastics 
or other types of films or with 
metal foils will, in many cases, 
combine the properties of the film 
or foil with those of the paper. 
Scrim is a mat of fibers, usually 
laminated as a “core” material 
between two faces of paper. It is 
usually used to provide strength, 
but can also provide bulk for 
cushioning, or a degree of “hand” 
to the composite material. 
Mechanical treatments 
Crimping, which adds stretch 
to papers, can be performed in 


two distinct ways, to provide two 
types of paper: 

Creping imparts stretch, 
strength, bulk, and conformability 
and texture similar to that of 
cloth. The creping process usually 
consists of “crowding” the paper 
into small pleats or folds with a 
“doctor.” Typical range of elonga- 
tion or stretch obtainable by 
creping is 20 to 300%. Cross- 
creping can provide controllable 
degrees of stretch in directions 
perpendicular to each other, and 
thus further improve drapability 
(see “Cross-Creped Kraft,” M/DE, 
Nov ’57, p 138). 

A relatively new paper material, 
trademarked Clupak, with a high 
degree of stretch, conformability 
and flexibility is produced by a 
patented process which differs 
from creping in that the indi- 
vidual fibers in the paper web are 
crimped, rather than the web it- 
self. Amount of stretch is vari- 
able, but about 10% stretch in 
the machine direction seems to be 
optimum for most industrial ap- 
plications. The major advantages 
of this type of paper are reported 
to be a high degree of toughness, 
a smooth surface and a high re- 
sistance to tearing or punching. 

Twisting converts paper to 
twine or yarns. Such yarns have 





substantially higher strength than 
the paper from which they ar 
made. 

Twisting papers are usually 
sulfate papers, either bleached o1 
unbleached, with basis weight 
usually varying from 12 to 60 lb 
High tensile strength is required 
in the machine direction, and the 
heavier weight papers should usu 
ally be soft and pliable. Treat- 
ments to impart such character 
istics as wear and moisture re 
sistance can be applied during or 
after the spinning operation. 

Embossing, in a _ variety of 
patterns, is primarily used for 
decorative purposes. It does not 
usually improve strength signifi- 
cantly. Embossing or “dimpling” 
in certain patterns, then lami- 
nating the sheets can provide com- 
posites with added strength, as 
well as bulk and heat insulation. 

Miscellaneous—There are other 
mechanical operations primarily 
used for fabrication. These in- 
clude 1) shredding for bulk or 
padding, 2) pleating, used as a 
forming aid and for strength in 
paper cups and plates, 3) die 
cutting and punching, and 4) 
molding, which consists of com- 
pressing the wet pulp web in a 
mold to form a finished shay 
such as an egg crate. 





Engineering uses of papers 


Although the major engineer- 
ing applications described here do 
not include all such uses for 
papers, they are the most impor- 
tant. Since many types of papers 
can be used for each type of ap- 
plication, depending on the spe- 
cific design requirements, there 
is no attempt here to list all types 
in each category of application. 
In many cases, specific papers 
have been developed to meet indi- 
vidual requirements. 

Filtration 

In filtering units, paper can be 
used either as a labyrinth barrier 
material to guide the fluid or gas 
to be filtered or, more commonly, 
it can be used as the filtering 
medium itself. In the former case, 
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surface finish and impermeability 
are critical; in the latter, con- 
trolled permeability or flow rate, 
and solids retention are critical. 

Papers are used for both oil 
and air filtration in automobiles. 
Probably the most common papers 
for such applications are phenolic- 
impregnated kraft, though many 
specialized filter papers have been 
developed to meet specific auto- 
motive requirements. 

In automotive oil filters, papers 
provide a high degree of filter 
efficiency at a low enough cost to 
permit “throw-away” units. In 
air filtration, papers have re- 
placed the older metal wire-oil 
bath filters, because they main- 
tain a constant efficiency. The 
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efficiency of the older filters was 
dependent to a degree on the oil 
bath level which changed as the 
car went up or down hills. 


Papers are being used in many 
other types of air filtration, rang- 
ing from room air conditioners to 
industrial plant filtration. An ex- 
ample of a specially developed 
filter paper is an asbestos paper 
developed during World War II 
to collect radioactive dusts and 
other air-borne particles to test 
air contamination. The material 
was supplied with closely con- 
trolled mechanical strength, sur- 
face fuzz, caliper and air resist- 
ance, and with a silicone treat- 
ment to make the sheet water 
repellent. 
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Inorganic fiber papers can be 
used for extremely high tempera- 
ture filtration. Such papers can 
be made of asbestos, some types 
of glass or aluminum silicate 
fibers. Since these fibers do not 
felt together as cellulose fibers do, 
binders are usually used to pro- 
vide strength. Where maximum 
heat resistance is required, 
strength requirements must be 
relatively low, since most binders 
are limited in heat resistance. 

Many vacuum cleaner bags are 
now made of papers. The main 
requirements are a combination 
of strength and high solids re- 
tention, while permitting maxi- 
mum air flow. Many such bags 
are made of rope fiber paper, 
since the longer fibers provide 
higher strength and flexibility at 
higher flow rates. 

Filter papers are also used for 
tea bags and for filtering media 
for coffee and edible oils in cook- 
ing. They can also be used for a 
variety of other filtration appli- 
cations, such as filtration of 
machine cooling oils or hydraulic 
fluids, and domestic hot water. 
Gasketing 

Papers are used for both light 
and heavy-duty gasketing. Com- 
mon property specifications for 
such papers are compression and 
recovery, dimensional stability, 
tensile strength, bursting strength, 
crush resistance, impermeability 
and resistance to oils, gasoline, 
water, or other environments. An 
accompanying box indicates the 
variety of types of papers used 
for gasketing in car manufacture. 

A number of specialty paper 
materials have been developed to 
provide specific gasketing benefits. 
Most such specialty papers are 
beater saturated materials (i.e., 
non-fibrous additives mixed with 
the pulp at the beater stage). 
Though proprietary types differ 
in composition, materials include 
cellulose or asbestos fiber papers 
saturated with natural or various 
synthetic rubbers such as neo- 
prene, nitrile or butyl, or syn- 
thetic resins. In some types, cork 
has been added for increased 
compressibility. 

In addition to relatively non- 


How to Specify Paper 


Because of the versatile na- 
ture of papers, there is a lack 
of standard grades and pub- 
lished specifiable properties. 
Thus close cooperation of the 
paper manufacturer or conver- 
ter is usually mandatory. 

In most cases, the following 
procedure can be used as a 
guide to selecting a paper and 
developing specifications for it: 

1. Investigate paper during 
the initial materials evaluation 
period for any given design if 
there is any possibility at all 
that a paper material might 
meet the design requirements. 

2. Draw up a list of both 
mandatory and desirable re- 
quirements of the design in 
question, including mechanical, 
physical, environmental and 
aesthetic factors, as well as 
production volume anticipated 
and other economic considera- 
tions. These usually should not 
be worked up into detailed 
specifications until the paper 
manufacturer or converter has 
been consulted. 

3. Submit this list of require- 
ments to a reputable paper 
manufacturer or converter spe- 


cializing in the type of paper 
form you are likely to require. 
(A comprehensive list of paper 
manufacturers and converters 
can be found in Lockwood’s Di- 
rectory of the Paper, and Allied 
Trades, Lockwood Trade Pub- 
lishing Co., New York.) 

4. The manufacturer or con- 
verter will then either 1) sub- 
mit samples for test, or 2) 
where a special type of paper 
is required and volume or po- 
tential market warrants, sug- 
gest that a special paper be de- 
veloped to suit the design needs. 
In the latter case, the paper 
manufacturer or converter will 
work closely with you in devel- 
oping final specifications. 

5. After testing samples sup- 
plied by manufacturer, inform 
him which samples are most 
suitable and in what ways, if 
any, they fail to meet the de- 
sign requirements. 

6. The producer will then 
work in detail with you in 
working up specifications based 
on standard American Society 
for Testing Materials or Tech- 
nical Association of Pulp and 
Paper Industry test methods. 


critical gasketing applications, 
papers can be used for gasket and 
sealing conditions such as high 
and low pressure steam and water, 
relatively high and low tempera- 
ture water and oil, aromatic and 
non-aromatic fuel systems, and 
for sealing both rough and ma- 
chined surfaces. 

Asbestos or aluminum silicate 
ceramic fiber papers can be used 
for gasketing pressure _ vessel 
flanges, orifice blocks and other 
equipment operating at high tem- 
peratures and relatively low pres- 
sures. Because of its high por- 
osity, aluminum silicate paper can 
be impregnated with silicones, 
fluorocarbons and similar heat 
resistant impregnants to adapt it 
to higher pressure gasket appli- 
cations. 

Electrical insulation 

Electrical insulation of a variety 

of types represents one of the 





largest engineering uses of papers. 
Following is a general classifica- 
tion of the most commonly used 
electrical insulating papers: 

Coil paper, often described as 
layer insulation, has high dielec- 
tric strength and is used between 
layers of wire in transformers or 
as wrap-around insulation. It is 
usually a kraft paper, flexible and 
free from metallic or other con- 
ducting particles, and having uni- 
form thickness and high dielectric 
strength. Usual thickness range 
is from 0.005 to 0.030 in. 

Cable paper, or turn insulation, 
is a paper suitable for insulation 
on wire or cable. Usually made 
from manila rope or sulfate pulp, 
thicknesses generally range from 
0.0006 to 0.0085 in. It should be 
free from foreign materials, have 
high dielectric strength, low power 
factor, high machine direction 
tensile strength and cross-machine 
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Armstrong Cork Co. 


Gasketing papers are available for 
service in a variety of fluids and at 
relatively high temperatures and 
pressures. Gasket shown is a beater 
saturated paper, combining cellulose 
fibers with finely ground cork and a 
nonvolatile nitrile rubber, for seal- 
ing hot oil at temperatures up to 
300 F. It has high compressibility, 
for sealing rough cast flanges. 
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Carborundum Corp. 


High temperature filtration of 
gases in this unit is carried out 
through the corrugated aluminum 
silicate fiber paper, pleated for maxi- 
mum filter area and cemented to the 
aluminum silicate frame. 


Simulated leather, consisting of 
leather fibers beater-saturated with 
rubber is said to provide greater 
uniformity and moisture resistance, 
greater strength and longer life than 
genuine leather. 


Armstrong Cork Co. 














tear strength, and good stability 
under conditions of dry heat and 
treatment with insulating liquids. 

Crepe paper is used for taping 
coils, leads and insulating pads. 
Its high degree of conformability 
aids wrapping around corners and 
odd shapes. 

Capacitor paper is used as a 
dielectric between foils of insu- 
lating liquid-filled condensors. 
It is usually made from sulfate or 
hemp pulp and is used in thick- 
nesses of 0.0002 to 0.001 in. 
Important properties are chemical 
purity, uniformity of thickness, 
good formation and freedom from 
foreign matter, particularly con- 
ductive particles. For alternating 
current capacitors, low power fac- 
tor characteristics are important; 
for direct current, high insulation 
resistance is important. 

Condenser paper, usually made 
from sulfate, though some is 
made from cotton or hemp pulp, is 
used as a spacer between foils of 
electrolytic capacitors. Thick- 
nesses range from about 0.0006 
to 0.004 in. Important properties 
are porosity, absorption of elec- 
trolytic liquids and _ chemical 
purity (particularly freedom from 
soluble chlorides). 

To obtain other particularly de- 
sirable properties not inherent in 
the paper, papers may be 1) im- 
pregnated with resins, varnishes, 
waxes and dielectric liquids; 2) 
coated with resins, varnishes, ace- 
tate, adhesives, waxes and shellac; 
or 3) laminated with other papers 
or with plastics films or metal 
foils. 

High temperature insulating 
papers can be made of asbestos, 
glass or ceramics. Asbestos in- 
sulating paper is usually made of 
of specially processed white as- 
bestos fibers in thicknesses of 
0.003 to 0.009 in. The paper can 
be treated with resins and lami- 
nated to improve its mechanical 
properties. 

Glass papers can also be used 
for Class H high temperature 
service. Usually they are impreg- 
nated with silicone resins to pro- 
vide additional strength. Alumi- 
num silicate papers, because of 
their combination of high tem- 








perature resistance and _ good 
dielectric characteristics also look 
promising for high temperature 
electrical insulation. 

Gther insulation 

The felted, fibrous structure of 
papers makes them good absorb- 
ers of heat, sound and vibrations. 
Probably the most commonly used 
paper for this type of application 
is asphalt saturated felt paper 
used in automobile manufacture 
to dampen vibrations between 
metal panels and to provide 
thermal and acoustical insulation 
inside such areas as trunk com- 
partments and motor hoods. 

Papers are also commonly used 
as thermal insulation and vapor 
barriers in refrigerator wall con- 
struction. Refrigerator felts usual- 
ly consist of two or more sheets 
of kraft paper, treated to make 
them impervious to moisture, 
then creped and laminated with 
asphalt. 

For higher temperature thermal 
insulations—hot pipes, air condi- 
tioning ducts, fire walls and hot 
water heater jackets—asbestos 
papers are suitable. Aluminum 
silicate fiber paper can be used 
to line metal ducts, ladles, spouts 
and other metal components used 
to handle molten nonferrous 
metals, since such metals do not 
readily wet or attack the fiber. 
The paper can also be used as a 
lining for combustion chambers in 
oil fired heating units to protect 
the steel wall of the chamber from 
direct flame impingement. 


Structural components 
Although by usual engineering 
standards, paper is not generally 
a very rigid or strong material, 
paper structures can be engi- 


neered into remarkably strong 
structural members. 
Sandwich construction, using 


paper as the honeycomb core and 
either paper or other materials as 
the faces, is a well-known struc- 
tural material. Phenolic-impreg- 
nated kraft papers are widely 
used as core materials. Typical 
properties of a core made of a 
70 lb impregnated kraft paper 
with an 0.437 in. cell pitch across 
the corrugation is: density, 2.18 
lb per cu ft; crushing strength, 
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Plant fiber papers 
UNTREATED PAPERS 

1. Tag stock. 

2. Vegetable fiber — including 
1) 100% rope, 2 
chemical 
chemical 





rope and 

pulp, 3) 

pulp, 4) 
mechanical wood pulp, and 
5) rag pulp. 

3. Vegetable parchment. 

4. Chipboard—including plain 
and manila lined. 

5. Fiber board, unvulcanized. 


TREATED PAPERS 

1. Gelatin and/or’ synthetic 
resin impregnated plant 
fiber—including high, me- 
dium and low oil, water 
and gasoline resistant 
grades. 

2. Gelatin and/or resin im- 
pregnated compositions 
(fibers may be of wood, 
cork, leather, etc.) —includ- 
ing high, medium and low 
oil, water and gasoline re- 
sistant grades. 

3. Natural and/or’ synthetic 
rubber impregnated fiber 
(includes beater saturated 


wood 
wood 





Typical Automotive Gasketing Papers 


types)—includes maximum, 
good and fair oil and aro- 
matic fuel resistant grades, 
and good water resistant 
grades. 

4. Natural and/or synthetic 
rubber impregnated compo- 
sitions (fillers may be 
wood, cork, leather, etc.) — 
includes maximum, good 
and fair oil and aromatic 
fuel resistant grades, and 
non-oil resistant grades. 


Asbestos fiber papers 
(selected fiber) 


1. Untreated papers—includes 
general purpose, and eight 
weights ranging from 8 to 
64 lb per 100 sq ft. 
Treated papers — includes 
general purpose board and 
three grades ranging from 
16.5 to 27.0 lb per 100 sq ft. 
3. Millboard. 

Source: Adapted from General Motors 
Approved Standards; Vol. II, ‘Materials 
and Processes.’’ This listing is not in- 
tended to imply that all of these papers 
are being used at present, but indicates 
the types for which specifications have 
been prepared. 


bo 








140 psi; shear strength (long 
direction), 85 psi; and modulus 
of rigidity (long dir), 9000 psi. 

Paper honeycomb cores can be 
be further strengthend by filling 
the air spaces with a plastic foam. 
Use of metal or reinforced plas- 
tics facing materials also improves 
strength. A typical one-inch thick 
sandwich material, consisting of 
paper honeycomb core faced with 
0.016-in. aluminum sheets, has an 


EI rigidity factor of 792,000, and 
weighs only 0.75 lb per sq ft. (For 
more information see ‘“Phenolic- 
Impregnated Paper Forms High 
Strength Low Weight Honey- 
comb,” MATERIALS & METHODS, 
July ’55, p 98). 

Fiberboards, which are made 
on wet machines from chemical 
wood pulp, waste papers, other 
waste materials or a combination 
of such materials, can be used for 


various semi-structural applica- 
tions, such as luggage or contain- 
ers. Fiberboards can also be used 
in parts for refrigerators, air con- 
ditioners, washers and dryers and 
other home appliances. In many 
cases they can be used to replace 
metal or plastic panels at lower 
unit cost and with no sacrifice in 
quality. 


Backing and simulated materials 

A major application for papers 
is as backing material for decora- 
tive films or other surfacing ma- 
terials. Usually saturating papers, 
impregnated with resins or elas- 
tomers are used, with vinyl or 
other types of plastics films lami- 
nated to the surface. Such com- 
positions are used for a variety 
of artificial leather products, 
ranging from belts and wallets to 
cigarette cases and desk acces- 
sories. The paper provides bulk 
and depth to the product. and, in 
many cases, replaces fabrics and 
reduces cost. 

Simulated leathers can be made 
of materials which are essentially 
papers. One such beater satu- 
rated paper consists of leather 
fibers bonded with a _ synthetic 
rubber. The material is said to 
closely resemble natural leather, 
but is more uniform and more 
moisture resistant. 


Twine, yarns and textiles 

Twisted paper twine or yarn 
can be used in a variety of appli- 
cations such as yarns for auto 
seat covers or trunk linings, lug- 
gage covers, handbags, carpet or 
rug backing, imitation reed furni- 
ture and upholstery trimming, or 
cords for cable fillers. 





Properties of paper 


Because of the nature of paper, 
many of its properties, tests used 
to measure them, and values in 
which they are expressed differ 
radically from those commonly 
used for other engineering mate- 
rials. An understanding of these 
properties and tests is of great 
help in working intelligently with 
the paper supplier to select and 
specify the type of paper required. 






The following discussion ex- 
plains some of the most important 
properties of papers as engineer- 
ing materials, as defined by the 
standard test methods of the 
Technical Association of the Pulp 
and Paper Industry (TAPPI) and 
American Society for Testing 
Materials (ASTM). The proper- 
ties have been selected as the 
most meaningful for engineering 


applications of paper. There are 
many other properties which do 
not appear here because no stand- 
ard test method has been estab- 
lished. In most of these cases, 
individual users have developed 
tests to describe these properties 
under conditions important to 
their specific use. 

In the following sections paren- 
thetical numbers prefixed with 
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the letter T 
standards; numbers prefixed with 


refer to TAPPI 
the letter D, C or E refer to 
ASTM standards. Where both 
TAPPI and ASTM designations 
are given, the designations refer 
to test methods which agree in 
substance, but which may differ 
in some particulars. No indica- 
tion is given here as to whether 
designated standards are official 
standards, tentative or suggested 
methods. 

As is the case with most sheet 
materials, papers usually have a 
degree of orientation in the web. 
Usually fibers are oriented pre- 
dominently in the machine direc- 
tion, thus for most tests, results 
must be given both in the ma- 
chine and eross (machine) direc- 
tion. 


Descriptive properties 

Basis weight—Weight, in 
pounds, of a ream of 500 sheets 
(T 410; D646). 
Standard sheet size for compari- 
son of physical properties is 25 x 
40 in. 
consisting of 480 sheets, and the 
U.S. Government Printing Office 
uses a unit of 1000 sheets. Basis 
weight of paperboards is. ex- 
pressed in pounds per 1000 sq ft. 


of a given size 


Some countries use reams 


Results of basis weight deter- 
minations are required to be 
given in at least two of the fol- 
lowing ways: 1) equivalent basis 
weight, in pounds, for a ream 
consisting of 500 sheets, 25 x 40 
in. in size, 2) weight, in grams 
per square meter, or 3) equiva- 
lent weight for the ream size 
commonly used in the paper in- 





dustry for that particular kind of 
paper. 

Basis weight is commonly ex 
pressed in several ways, e.g., 1 
20 lb, meaning a ream of 50( 
sheets, 25 x 40 in., weighs 20 ]} 
or 2) 20 lb (17 x 22-500) or 17 
22-20/500, either of which mean 
that a ream of 500 sheets, meas 
uring 17 x 22 in. weighs 20 lb 
Thick 
ness is expressed in thousandths 
of an inch (referred to commonly 
as points), determined on a larg: 
micrometer (T 411; D645). 

Specific volume (SV) and den- 
sity (D) are calculated as fol- 


Thickness and density 














How Paper Is Made 


All papers are produced 
from crude fibrous pulps. Since 
wood pulps are used for making 
most papers the discussion here 
is concerned primarily with 
those types. ‘ 


Types of wood pulps 

The type of pulp from which 
a paper is made to a large ex- 
tent determines the type of 
paper produced. Wood pulps can 


be classified generally as fol- 
lows: 
Mechanical wood pulps— 


Pulps produced by mechanical 
processes are of three major 
types: 

1. Groundwood—Used in a 
number of papers where absorb- 
ency, bulk, opacity and compres- 
sibility are primary require- 
ments, and permanence and 
strength are of minor impor- 
tance. 

2. Defibrated—Used for in- 
sulating board, hardboard or 
roofing felts, where good felting 
properties are required. 

3. Exploded—Used for build- 
ing and insulation hard- 
boards (see “‘Wood Composition 
Boards,” MATERIALS & METHODS, 
Aug 57, p 107). 


Chemical wood pulps—Pulps 
produced by “cooking” in vari- 
ous chemicals are used in prac- 
tically all grades of paper and 
many grades of board. Chemical 
pulps are of six major types: 

1. Sulfite—Used in the 
bleached or unbleached state for 
papers ranging from very soft 
or weak to strong grades. There 
are about 12 grades of sulfite 
pulps. 

2. Neutral sulfite or monosul- 
fite—Used for strong papers 
such as bags, wrappings and 
envelopes. 

3. Sulfate or kraft—Provides 
high strength, fair cleanliness 
and, in some instances, high ab- 
sorbency; used for strong 
grades of unbleached, semi- 
bleached or bleached paper and 
board. 

4. Soda—Used principally in 
combination with bleached sul- 
fite or bleached sulfate pulp for 
book printing papers. 

5. Semichemical — Used pri- 
marily for specialty boards, 
corrugating papers, glassine 
and greaseproof papers, test lin- 
ers and insulating boards and 
wallboard. 


lows: 
Vie 4 iF 
SV = = = «as X 18.08 
W: W;, 
1 
I SV 
6. Screenings — Used  princi- 


pally for coarse grades of paper 
and board such as millwrapper, 
and as a substitute for chip- 
board, corrugating papers and 
insulation board. 


Stock preparation 

The several operations 
through which the pulp must go 
before it is formed on the paper- 
making machine can have a fur- 
ther effect on the paper’s prop- 
erties. 

Beating and_ refining—The 
purpose of beating is to “fluff” 
out the fibers and to transfer hy- 
drogen bonds from within fibers 
to between fibers permitting 
them to interlock to a greater 
degree within the paper; refin- 
ing cuts the fibers into shorter 
lengths providing better distri- 
bution of fibers throughout the 
paper web. Beating effects al- 
most all mechanical properties 
of paper. Longer beating times 
usually tend to increase tensile 
strength, burst strength, den- 
sity, folding endurance, stiff- 
ness, transparency and other 
properties. Except in the initial 
stages, extending beating time 
tends to decrease tear strength. 

Curlation—A machine called 
a curlator can be used where 
specific properties, such as in- 
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where: 

T,:= thickness, mil 

T:— thickness, yu 

W:= basis weight, lb 

(25 x 40-500) 

W:. = basis weight, gm/sq m 

Opacity—Opacity is that prop- 
rty of a paper which prevents 
dark objects on, or in contact 
with, the back side of the sheet 
from being seen. It is evaluated 
by contrast ratio, calculated as a 
percentage figure; the higher the 
value, the more opaque the paper 
(T 425; D590). 

Surface appearance — Several 
tests measure the brightness or 
degree of reflectivity of paper 
surfaces. 

1. Reflectivity of a sheet of 
paper for blue light, reported in 
percentage brightness in compar- 
ison with magnesium oxide taken 





as 100 (T 452; D985). 

2. Spectral reflectivity and color 
of paper, reported as spectral re- 
flectivity of the sample relative 
to that of magnesium oxide 
(T 442). 

3. Forty-five degree and zero 
degree directional reflectance for 
blue light, reported in percentage 
directional reflectance (D 985). 

4. Gloss is the geometrically 
selective reflectance of a paper 
surface responsible for its shiny 
or lustrous appearance. For low 
gloss papers contrast gloss at 57.5 
deg (T 424; D1222) is reported 
as percentage gloss; for high 
gloss papers specular gloss at 75 
deg (T 480; D1223) is reported 
as average gloss value. 

Strength properties 
Tensile strength—Expressed in 





pounds per inch width in both 
machine and cross directions, ten- 
sile breaking strength (T 404; 
D828) is the average tensile 
stress required to completely rup- 
ture rectangular samples of speci- 
fied dimensions. The apparatus 
is a usual pendulum type. 

Wet tensile strength—Wet ten- 
sile breaking strength (T 456; 
D829) is the average tensile 
stress required to completely rup- 
ture rectangular samples after 
complete saturation with water. 
Complete saturation is determined 
by trial tensile tests after soaking 
samples in distilled water for in- 
creasing periods of time. Immer- 
sion time after which minimum 
rupture stress values are obtained 
during trials should be used as 
minimum immersion time for 











creased tear strength, bulk, 
brightness and an even textured 
matte appearance are desired. 
The curlator actually curls and 
crinkles the fibers and breaks 
up any fiber bundles. 

Beater additions—A wide va- 
riety of nonfibrous materials 
can be added in the beating 
stage to obtain certain proper- 
ties in the paper. Probably the 
most common conventional ad- 
ditives are: 1) Sizes, usually 
used to impart water resistance. 
2) Mineral fillers, usually used 
to increase paper opacity, im- 
prove printing properties, in- 
crease brightness and control 
combustion; fillers also reduce 
water resistance, soften the pa- 
per and can reduce the cost of 
raw materials. 3) Starch, which 
can be used to increase bursting 
and tensile strength, increase 
stiffness and “rattle,” and im- 
prove finish. 4) Silicate of soda, 
which can _ improve finish, 
strength, firmness and color, as 
well as serving as a sizing. 5) 
Wet strength resins, such as 
urea or melamine, which im- 
prove wet strength as well as 
folding endurance; tear strength 
may be impaired in some cases. 
6) Coloring dyes or pigments. 
Papermaking 
The two basic types of paper- 


making machines are the Four- 
drinier and the cylinder ma- 
chines. The Fourdrinier is the 
most commonly used. Though 
such machines are custom-built 
for each producer, the general 
principles are the same. 

Fourdrinier papermaking— 
The pulp, mixed to a consist- 
ency of 97.5-99.5% water, is fed 
continuously to the Fourdrinier, 
which consists of an endless belt 
of fine mesh screen called the 
“wire.” The wire is usually agi- 
tated transverse to the travel 
direction, helping the fibers to 
crisscross, felt and mat togeth- 
er. Such shaking also provides 
a degree of isotropic orienta- 
tion. Usually, however, fibers 
are predominantly oriented in 
the machine direction, resulting 
in anisotropic strength charac- 
teristics in the final paper. 

While the water saturated 
pulp is traveling along the 
Fourdrinier wire, water drains 
through the screen and is drawn 
into suction boxes placed at sev- 
eral points under the wire. A 
so-called dandy roll is some- 
times positioned above the first 
suction box, to smooth the “felt 
side” of the paper. 

When the paper web leaves 
the Fourdrinier wire, it usually 
contains about 83% water. It 





then passes through presses, 
and usually a variety of other 
types of equipment, such as 
dryers and calender rolls, de- 
pending on the type of paper 
being produced. 

Cylinder machine papernvak- 
ing—A cylinder machine differs 
from a Fourdrinier machine in 
the method by which the paper 
web is formed. Instead of a 
level Fourdrinier wire, cylinder 
machines have a_ cylindrical 
mold surface covered with fine 
wire cloth, which revolves in a 
vat of paper stock. The felting 
occurs on the face of the cylin- 
der, and water drains through 
the cylinder. A felt conveyor 
carries the web, thus formed, 
to the press and dryers. 


A greater variety of thick- 
nesses of paper can be produced 
on a cylinder machine than on a 
Fourdrinier. Thicknesses can 
range from the thinnest tissue 
to the thickest building board. 
Instead of one cylinder, a num- 
ber of cylinders can be ar- 
ranged in tandem, the wet 
paper web from each cylinder 
picking up the wet web from 
the following cylinder, forming 
a number of plies. After press- 
ing and drying, the various 
plies are strongly laminated to- 
gether. 
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final testing. Final testing is 
carried out by the same procedure 
as specified for T 404 and D828. 

Stretch—Stretch in paper, re- 
ported as percent increase of 
sample length between the clamps 
after complete rupture, is some- 
what comparable to elongation in 
other materials. It is determined 
on an apparatus similar to that 
used for tensile testing, except 
that 1) a means of applying a 
predetermined initial tension to 
the specimen and 2) a means of 
indicating elongation of the speci- 
men up to the instant of complete 
fracture, are provided (T 457; 
D987). 

Stretch in paper differs from 
elongation in other materials in 
that the numerical results ob- 
tained include not only both elas- 





Reynolds Metals Co. 
Structural assemblies can _ be 
formed from paper by using honey- 
comb sandwich construction. Shown 
here is a paper core with embossed 
aluminum faces. 


Cincinnati Industries, Inc. 
Edge roll binding, used in furni- 
ture manufacture makes use of cross- 
creped kraft paper, which can be 
stitched and provides substantial 
economies. 
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tic and inelastic stretch, but also 
the small distance through which 
the broken strip elongates while 
being held together by protruding 
fibers. Thus, the stretch property 
might be thought of more cor- 
rectly as “percentage elongation 
up to and partly including rup- 
ture in tension.” 

Bursting strength (Mullen)— 
Expressed in pounds per square 
inch, or “points,” the test is usu- 
ally made on a Mullen Tester and 
is the hydrostatic pressure re- 
quired to rupture a piece of paper 
(T 403; D914). The test device 
consists of a metal ring and a 
metal ring clamp holding the 
paper specimen over a_ rubber 
diaphragm, which covers a pool 
of liquid. During testing the 
diaphragm is forced up against 
the paper by exerting increasing 
pressure on the liquid, until the 
paper bursts. 

Tearing strength — There are 
two standard tear strength tests 
and one non-standard. 

1. Internal tear resistance (T 
414; D689) determines the force, 
in pounds, required to tear a 
single sheet of paper after the 
tear has been initiated by slitting 
the sample (Elmendorf type ap- 
paratus). 

2. Edge tearing resistance of 
paper (T 470) determines the 
force, in pounds, required to tear 
a single sheet of paper from the 
unslitted edge (Finch method). It 
is carried out by fitting a stand- 
ard tensile tester with a stirrup 
and a thin v-notched beam over 
which the specimen is threaded, 
both ends of the specimen being 
held in the same clamp. The beam, 
when sufficient stress is applied, 
causes the paper to tear at both 
edges of the specimen. 

3. Initial tearing strength is a 
non-standard term used to express 
the resistance of paper to tearing 
at the edge of a sheet. It is com- 
monly evaluated by sensing this 
resistance when a tear is started 
from the edge by application of a 
twist or force using the thumbs 
and index fingers. 

Compressive strength—Gener- 
ally, compressive strength of 
paper, expressed in pounds, is a 
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measure of a paper’s ability to 
resist a crushing force applied at 
the edge, in a direction parallel] 
to the plane of the paper, under 
specified conditions. 

The only standard method, the 
Ring Crush Test (T 472; D1164) 
is intended only for paperboard 
less than 0.030 in. thick, and its 
primary purpose is to determine 
the suitability of board for pack- 
aging. The test results indicate 
the total load required to crush a 
cylinder of paper of a specified 
diameter. 

Ply adhesion — Expressed in 
pounds per inch of width, it is a 
measure of the amount of bond 
or adhesion between plies of 
multi-ply papers, such as _ those 
produced on cylinder machines 
(D825). Test results are useful 
in determining how well the vari- 
ous plies will adhere to one an- 
other. Poor adhesion may cause 
the plies to separate in service, 
destroying the sheet. 

The test can be carried out on 
a special device commercially 
available (Method A) or on a 
standard paper tensile’ tester 
(Method B). Separation of the 
plies of samples of specified di- 
mension is begun by hand as near 
the center ply as possible. The 
two sheets thus separated are in- 
serted in the jaws of the test de- 
vice, and peel stress is applied. 
Maximum, minimum and average 
ply adhesion, as well as_ the 
method used, is reported. 


Flexural properties 

Folding endurance—This is a 
measure of the capacity of a paper 
to be folded over itself many 
times without failure. Expressed 
in number of double folds _ re- 
quired to sever the specimen, it 
can be determined either on a 
Schopper or an M.I.T. Fold Tester 
(T 423; D643). Because there is 
no constant relation between test 
values obtained with the two 
testers, the instrument used must 
be reported. 

A test for determining the 
effect of heat on folding endur- 
ance (D776) reports percent re- 
tention of folding endurance after 
72 hr exposure to 220 F. Testing 
after the specified exposure is 
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carried out in the same manner 
as specified in T 423 or D643. 

Rigidity, stiffness and softness 
of papers and paperboards—This 
test (T 451) measures a) resist- 
ance of papers to an applied bend- 
ing force, or flexural resistance; 
this is proportional to EI, b) 
rigidity factor, which is propor- 
tional to the modulus of elasticity, 
7, or modulus of rigidity, which 
is a measure of the rigidity of 
the internal structure of the sheet, 
c) stiffness, or the ability of 
paper to support its own weight; 
this is proportional to EI/W, 
where W is the basis weight, and 
d) softness, which is the feeling 
of softness when a_ sheet is 
crumpled in the hand; this de- 
pends on ease of crumpling, to- 
gether with the absence of sharp 
edges in the crumpled sheet. 
Softness is inversely proportional 
to the rigidity, EJ, modified by a 
function of the sheet thickness. 

The apparatus consists of clamps 
mounted on a spindle which can 
be rotated on a horizontal axis. 
The end of the specimen, which 
is over 3 in. long, is clamped with 
enough overhang above the clamp 
so that when the spindle is ro- 
tated clockwise, the specimen 
(originally positioned so that the 
overhang was to the left) flops 
up through the vertical to the 
right, and on rotating the spindle 
back counterclockwise through a 
90 deg angle the strip does not 
fall back to the left side. The 
overhang is then reduced until a 
slow rotation of 90 deg clockwise 
and counterclockwise causes the 
end of the strip to fall from one 
side to the other. 

The critical length (length of 
the specimen from clamp to end) 
is then measured. Rigidity, rigid- 
ity factor, stiffness and softness 
are then calculated by the follow- 
ing formulas: 


"eee L*w 
Rigidity — 10,000 


= L'W_ 
Rigidity factor — 100 T° 


3 


} L 
Stiffness = 100° 


Softness = 1,000,000 log (t + 1) 





L*w 


where: 
L = average critical length, cm 
‘= thickness of a single sheet of 
paper, thousandths of an in. 
t = basic thickness of a single sheet 
of creped paper, thousandths 
of an in. 
W = basis weight, gm per sq m 
Flexural resistance and deflec- 
tion of insulating fiberboard— 
Though originally intended for 
architectural fiberboards, this test 
(T 1003) can be modified for 
testing rigid insulation boards 
used for engineering purposes. 
The test consists of center- 
point loading, in a modified ten- 
sile or compression tester, a span 
equal to 24 times the thickness of 
the board. The loading head and 
supports are three times. the 
thickness of the board. Trans- 
verse strength of the board in 
each direction is reported in 
pounds per square inch. Deflec- 
tion for each direction is reported 
in inches. 
Modulus of rupture can be cal- 
culated from the equation: 
R= 1.5PL 
wt" 
where: 
R=modulus of rupture, psi 
P—maximum load at failure, lb 
L.—length of span, in. 
w = width of specimen, in. 
t thickness of specimen, in. 





Effects of moisture 

Water resistance — Water re- 
sistance of paper (Dry Indicator 
Method T 433; D779), is re- 
ported as the maximum, minimum 
and average time, in minutes or 
hours, for water to pass through 
a specimen of paper as deter- 
mined by the discoloration of an 
indicator material. 

The apparatus meets the fol- 
lowing conditions: 1) one surface 
of the specimen is wetted uni- 
formly at the moment the time 
count is begun, 2) the indicator 
on the opposite surface is con- 
tinuously visible, 3) no moisture 
reaches the indicator except that 
which passes through the speci- 
men from the wetted surface, and 
4) no moisture which reaches the 
indicator escapes contact with it. 

Surface wettability—A measure 
of the resistance of the surface 
of a paper to wetting. The Angle 
of Contact Method (T 458; D724) 
measures the angle of contact be- 





tween the drop of water and the 
surface, as well as the rate at 
which the drop spreads on the 
surface. With a suitable specified 
device which magnifies the image 
of the drop of water on the test 
specimen onto a sheet of tracing 
paper attached to a frosted glass 
screen, tangents are drawn to the 
curve of the drop at the point of 
contact with the test paper. Ini- 
tial wettability is reported as the 
average angle of contact after 
five seconds exposure, and rate 
of wettability change is calculated 
as follows: 

a ae 


55 


R 


where: 

R=rate of wettability change, 

deg per sec 

A = average angle of contact after 

5 sec, deg 
a — average angle of contact after 
60 sec, deg 

While this test is useful for de- 
termining writing and ruling 
qualities of papers, it can also be 
useful for other problems related 
to the use of papers where wet 
conditions are anticipated. 

Moisture content—Two methods 
are available for determining 
moisture content of papers. 

1. Moisture content determina- 
tions by the first type of test 
(T 412; D644) can be applied to 
all paper, paperboard and paper 
products except those containing 
significant quantities of materials 
other than water which are vola- 
tile at 220 F (for such materials 
see the second method below). 
Moisture content, expressed in 
percent loss in original weight, is 
determined by weighing the speci- 
men before and after oven drying 
at 220 F for about 2 hr. 

2. Moisture content determi- 
nations by toluene distillation 
(T 484) is useful as a rapid and 
accurate method for determining 
moisture content in comparatively 
small samples. It is not intended 
for use with ordinary papers in 
place of T 412, but rather for use 
with specialty papers such as 
waxed and varnished papers, 
where moisture cannot be deter- 
mined by the oven-drying method 
due to the presence of fusible con- 
stituents or the probable loss of 
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volatiles. In this test method, 
water is distilled from the sample 
and condensed in a trap. Test re- 
sults are given as a calculated per- 
cent moisture of original weight 
of sample. 

Water absorption—Two tests 
are available for determining 
water absorptiveness of papers; 
one for use with papers of rela- 
tively high absorptivity (bibu- 
lous) and one for papers of rela- 
tively low absorptivity (nonbibu- 
lous). 

1. Water absorptiveness of bibu- 
lous papers (T 4382; D824) is 
intended for use only with un- 
sized, absorbent papers. Absorp- 
tivity is reported as amount of 
test liquid absorbed, and mini- 
mum, maximum and average time 
of absorption when liquid is added 
by pipet to the surface of the 
paper. Absorption time is meas- 
ured by time required for water 
to be completely absorbed as indi- 
cated by no further reflection of 
light from it when viewed at an 
angle. 

2. Water absorptiveness of non- 
bibulous paper and paperboard 
(T 441) is used for determining 
water penetration into paper and 
paperboard 0.004 in. and greater 
in thickness. It can be used in all 
cases except where resistance to 
penetration is due to the resist- 
ance of the surface film to minute 
quantities of water. 

The test involves applying 
water to a controlled area of a 
preweighed sample fora given 
period of time (depending on the 
type of paper). At the end of the 
test period, water is removed 
from the surface of the paper, 
and the specimen is weighed. Re- 
sults are given in grams per 
square meter, calculated as fol- 
lows: 


WwW 
A = 10,000 Ss 


where: 
A =absorptiveness, gm/sq m 
W = difference between final weight 
and original weight, gm 
S—diameter of the test area, sq 
cm 
Moisture expansivity—Paper is 
relatively sensitive to moisture, 
and with increasing or decreasing 


moisture content, it expands or 


contracts. Moisture expansivity 
determinations (T 447) indicate 
the percent change of length of a 
sample for a decrease of 15% 
relative humidity (from 65 to 
50%). Test consists of placing a 
sample of specified dimensions in 
a humidity cabinet and measuring 
the changes in length either by 
optical lever or any method of 
equivalent accuracy. 

Water vapor permeability— 
Water vapor permeability is de- 
fined as the weight of water 
transmitted per unit of time per 
unit area when one face of the 
paper is exposed to moisture free 
air and the other is exposed to 
1) a standard atmosphere (T 448; 
D988), 2) tropical atmospheres 
(T 464; D988), or 3) a tempera- 
ture of zero F (T 482). 


Determinations are made by 
placing a desiccant in a test dish 
and sealing the top of the dish 
with a sample of the paper to be 
tested. Dishes are weighed and 
exposed to the condition for which 
water vapor permeability is to be 
made ( 1, 2, or 3 above). Dishes 
are weighed at suitable intervals 
until a constant rate of gain is 
obtained. 

Water vapor permeability is re- 
ported as 1) 0z/100 sq yd/24 hr 
at either 73 F, 100 F, or zero F, 
and 2) at the humidity gradient 
defined in the test. 

Water vapor transmission — 
Water vapor transmission deter- 
minations, reported in gm/24 
hr/sq m, can be made by the 
standard test (E96) used for test- 
ing sheet materials such as plas- 
tics film. 

Other properties 

Thermal conductivity—Thermal 
conductivity of structural insu- 
lating board reported in Btu/sq 
ft/hr/°F/in., (T 1000) is essen- 
tially the same as the stand- 
ard guarded hot plate method 
(C 208). The TAPPI test descrip- 
tion has been somewhat condensed 
for application to flat slabs of 
homogeneous structural insulat- 
ing board as defined by all classi- 
fications of Commercial Standards 
CS-42 and CS-112, ASTM C 208 
and Federal Specification LLL-F- 
321b. 


Flammability of treated papers 
—Test method (T 461; D777) is 
applicable for determining resist- 
ance to flame of papers and paper- 
boards not over 1/16 in. thick 
which have been treated to pre- 
vent spread of flame when ignited. 

Samples of specified dimensions 
are supported vertically in a 
frame and ignited at the center 
of the bottom edge. Flame is ap- 
plied for 12 sec, then withdrawn. 
Results are reported as 1) char 
length, or average maximum 
height of charred or burned area, 
in inches, and 2) afterglow, or 
the average time, in sec, that the 
specimen continues to glow after 
the burner flame is removed. 
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Cast Leaded Tin Bronzes 





BBIl Grade » 


2A 


2B 


2C 





COMPOSITION, % 


PHYSICAL PROPERTIES 
Se fe na a Se 
Melting Temp Range, F.................... 
Ther Cond (68 F), Btu/hr/sq ft/°F/ft....... 
Coef of Ther Exp (70-350 F), 


Electrical Conductivity (68 F), 
SS ison dknabe Wits dos balan eeets oa 





MECHANICAL PROPERTIES* 
Mod of Elast in Tension, psi................ 
Tensile Strength, 1000 psi................. 
Yield Strength (0.5% ext), 1000 psi......... 
Elongation (in 2 in.), %..................0- 
Reduction of Area, %..................... 
Hardness (Brinell)........................ 
Impact Strength (Izod), ft-lb............... 
Compressive Yield Strength 


(0.001-in. set), 1000 psi.................. 





FABRICATING PROPERTIES 
Casting Temp Range, F 
. Arta peer 
SUNY GOON vn ctkecvdbwensveescties 


4.5 


0.311-0.318 
1830 


| 
| 


10.3 x 10-6 


14 | 


a $e | — 


12-16 x 108 
36-48 | 
16-21 | 
25-40 
16-33 
60-72 
11-16 


12-15 | 


2000-2300 
1900-2150 | 


Cu 88, Sn 6, Pb 1.5, Zn | Cu 87, Sn 8, Pb 1, Zn 4 | Cu 87, Sn 8, Pb 1, Zn2 








0.314-0.320 0.314-0.320 
1830-1570 1830-1570 
28 28 
10 x i0* 10 x 106 
ll ll 
10.6-16 x 108 10.6-16 x 108 
33-43 36-46 
16-24 18-26 
18-30 15-25 
15-30 12-26 
60-75 65-80 
12-15 7-10 
9-11 12-14 
2100-2300 1200-2300 
1920-2100 1920-2100 











CORROSION RESISTANCE 





USES 


Generally the same as nonleaded alloys of similar composition 





Oil pumps, gears, 
bushings, high duty 
bearings, ornamental 
bronze 








General utility struc- 
tural bronze, pipe fit- 
tings, expansion joints, 
pressure valves and 
fittings 





Bolts, nuts, gears, 
valves, pump pistons, 
pressure pipe fittings, 
expansion joints 





aValues are given for the as-cast condition. 


“For more information, circle No. 477 
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Cycolac can work design wonders for you. 
Extensively used in a host of end-use products 
similar to those illustrated here, Cycolac can 
help you design finer, more attractive-looking 
products—premium quality merchandise that 
stresses sturdiness, easier assembly, faster 
production and lower costs. Yes, to design it 
| with full assurarice, specify Cycolac. 


Y CO Lyme 


HIGH-IMPACT THERM¢ 






































«».molded parts, extruded profiles, 
calendered sheets. 


This family of single uniform resins provides a 
unique balance of properties, permitting fast 
molding, calendering and extruding. 
It is economical to form Cycolac 

] 





press-polished sheets by vacuum, air-pressure, 
or mechanical methods over inexpensive 
molds of wood, plaster, aluminum, etc. 


| Write for latest te 
PACESETTER IN 











Division of BORG WARNER © Gary, Indiana BW 
oe | r. ] Yor, also represented by: ) ° 4 b] q 


il CHEMICAL WEST COAST: Harwick.Standard Chemical Co., Los Angeles, Cal. M 
CANADA: Dillons Chemical Co. Lid., Montreal & Toronto . | | | 4 
EXPORT: British Anchor Chemical Corp., New York 
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Stress Corrosion Failure Checked 
in New Aluminum Bronze Alloy 


@ Aluminum bronze alloys have 
long been known to possess out- 
standing corrosion resistance and 
relatively high strength. However, 
spontaneous cracking failures in 
the presence of steam (stress cor- 
rosion cracking) has heretofore 
limited their usefulness in many 
applications for which they would 
otherwise be ideal. Now, however, 
a new aluminum bronze alloy is 
available which is said not only 
to completely overcome stress cor- 
rosion failure, but to maintain a 
high degree of strength and cor- 


rosion resistance up to 500 F. 

The new copper alloy contains 
6.5 aluminum, 2.3 iron, 0.25 tin 
and 0.25% of other elements 
(silver, nickel and manganese). 
According to Ampco Metal, Inc., 
Milwaukee, Wis., it is the addi- 
tion of 0.25% tin to the analysis 
that prevents stress corrosion 
cracking. As a result, it is no 
longer necessary to stress relieve 
finished fabrications. Also, alter- 
ations, repairs or field changes 
can now be made without stress 
relieving. 


MECHANICAL PROPERTIES OF AMPCO 8 





Form => Sheet | Plate Rod 
(¥% in.) | (% in.) | Cin.) 





Ten Str, 1000 psi..j 82 78 =| «82 
Yid Str, 1000 psi...} 45 35 55 





Elong, %........ 40 42 35 
Hardness 
Rockwell B.....) 84 ona 
Brinell..... -_ 153 179 





Stress corrosion cracking 
According to J. F. Klement, 
director of Ampco research, stress 
corrosion cracking occurs in an 
alloy because of the atomic segre- 
gation of solute elements at the 
grain boundary. This segregation 
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How Temperature Affects Ampco 8 
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Effect of temperature on impact 
strength of Ampco 8. 


coupled with a corrosive solution 
or atmosphere and a high applied 
or residual stress, eventually 
causes a grain boundary crack. 

In a single phase alloy of alu- 
minum bronze, for example, the 
aluminum atoms tend to segre- 
gate at the grain boundaries dur- 
ing solidification. The corrosive 
oxidizes these atoms and their 
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Fractionating tower uses Ampco 8 
alloy for a variety of parts. 


adjacent areas, and the high 
stress breaks the oxide film. The 
cycle is then repeated to eventual 
failure. 

According to Klement, the addi- 
tion of a small amount of tin pre- 
vents intergranular stress corro- 
sion cracking because tin has a 
greater tendency than aluminum 
to segregate at the grain bound- 
aries—and tin is not subject to 
corrosive attack by steam. 

Uses and available forms 

The new aluminum bronze alloy, 
called Ampco Grade 8, is available 
in the form of hot rolled and 
annealed sheet and plate; rod; 








Heat exchanger uses Ampco 8 al- 
loy throughout. 


wire coils up to % in. in dia; 
seamless pipe and tube in sizes 
from 1% in. to 4 in. o.d.; and 
finished products such as bolts, 
nuts, studs, rivets, and cold headed, 
thread rolled and screw machine 
parts. 

According to Ampco, the new 
alloy is currently finding use for 
such things as heat exchangers, 
fractionating towers and high 
pressure piping in the petroleum, 
petrochemical, food, paper and 
chemical processing industries. 
Some specific examples of the 
material’s use are shown in the 
accompanying photos. 





Greater Precision 


@ Greater precision and uniform- 
ity in molded rubber parts are 
now possible as a result of a new 
molding technique developed by 
Ohio Rubber Co., Div. of Eagle- 
Pitcher Co., Willoughby, Ohio. 
According to the company, the 
process is the first fully automated 
continuous process for molding of 
rubber parts, and as many as 
200,000 parts per day can be 
molded on a single 48-in. machine. 

In addition to high speed pro- 
duction, the new technique offers 
three primary advantages: 1) a 
degree of dimensional accuracy 
not economically obtainable by 
any other rubber forming method; 


in Rubber Moldings Now Possible 


2) cost reductions; and 3) assured 
uniformity of parts. 

The process is best suited to 
relatively small, functional parts 
which require a significant degree 
of dimensional accuracy and high 
quality of material. Parts pres- 
ently being molded include seals 
for automotive shock absorbers 
and universal joints, washers, end 
caps for electric condensers, aero- 
sol container valve parts, engine 
valve stem deflectors, fastener 
components, o-rings, grommets 
and gaskets. According to Ohio 
Rubber, any rubber material (syn- 
thetic as well as natural) with 
Durometer hardness ranging from 
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45 to 95 can be molded. 
Dimensional accuracy 

Accuracy equal to or better 
than that obtainable by any other 
rubber forming process is claimed 
for the new automatic molding 
method. In general, diameters can 
be held to within +0.003-0.005 
in., depending on size. A critical 
dimension on one part now in pro- 
duction is being held to within 
+0.0025 in. On another part, with 
a thin section and relatively large 
diameter, surfaces are produced 
parallel to within =+0.003 in. 
Accuracy is substantially the same 
for fixed or closure dimensions 
because flash is said to be pre- 

















cisely controlled. 

Approximate maximum part dl- 
mensions with full tooling are 
114 in. in dia and 1-in. in thick- 
ness. Actual limits, however, de- 
pend on shape, total mass of the 
part and the type of material. 


Production rate 

Although production rate of 
each of the machines can be main- 
tained at 200,000 parts per day, 
size of the part and type of mate- 
rial are limiting factors. In order 
to produce larger parts, for ex- 
ample, fewer than the maximum 
of 104 molds can be accommodated 
and production will decrease. Also, 
many low-grade compounds re- 
quire a long curing time and the 
rate is therefore much slower. 


According to the company, the 





new method’s one limitation is 
expensive tooling costs, and an 
annual production of a million 
parts will normally be required to 
justify tooling. There is a decided 
cost saving, however, on large 
volume production. 
The process 

Each rubber molding machine 
consists essentially of a two-roll 
plasticizing mill with integrated 
rotating molding equipment. The 
molding equipment consists of 
two vertical 48-in. wheels mounted 
on a common axle and spaced 
several inches apart (see photo 
below). The outboard wheel nor- 
mally mounts the mold cavities, 
and the inboard wheel holds the 
force plugs (in this arrangement, 
the female mold cavities are fixed 
and the force plugs are movable). 
The force plugs are mounted on 
trunnions extending through the 
inboard wheel and are activated 
by spring loaded toggles. In 
effect, each unit is an individual 
mechanical press with a self- 
registering, single cavity mold. 
With full tooling there are 104 








single cavity molds on each ma- 
chine. 

Each mold goes through a com- 
plete molding cycle during each 
revolution of the wheel. Opening, 
closing and “bumping” of the 
molds is controlled by stationary 
cams on which the follower of 
each mold toggle rides. Although 
the cam action can accurately con- 
trol the timing of each of these 
operations in the cycle, molds are 
closed and held by toggle action 
against precisely adjusted springs 
in order to assure accurate con- 
trol of pressure. 

The two-roll plasticizing mill 
(see photo below) is periodically 
supplied by the operator with 
compounded stock; all other oper- 
ations are continuous and auto- 
matic. Rotary knives cut from 
the mill a continuous ribbon of 
material which is fed over a 
closed loop of rollers to the open 
mold halves. Each mold ‘cuts the 
exact amount of material it needs 
from the ribbon as it closes and 
the ribbon is then fed back to the 
mill. 




















Plasticizing mill feeds continuous 
ribbon of rubber compound to 





. « « rotary molding equipment 
where molds punch out required 
stock; the rubber compound then. re- 
turns to the mill and is reworked 
into a smooth ribbon. 

















Etch pits (arrcws), created during surface conditioning of magnesium, are 
filled with Dow’s new electroless nickel plate (narrow gray band). 


Electroless Nickel Gives 
Hard Surface to Magnesium 


@ An electroless process for nickel 
plating on magnesium has been 
developed by Dow Chemical Co., 
Midland, Mich. Dow has not re- 
vealed the composition of the 
plating bath but does say it is 
“..a special nickel solution that 
eliminates the need for complex 
electrode equipment used in elec- 
troplating.” 

High hardness and uniform 
coating are two outstanding fea- 
tures of the plating process and 
this is said to make it advanta- 
geous for plating magnesium 
printing cylinders and plates. The 
electroless nickel process plates 
uniformly over both raised and 
low areas and does not build up 
on sharp corners, preserving the 
plate or cylinder’s original detail. 

In addition to plating printing 
rolls, the plating process can be 
used to plate magnesium elec- 
tronic parts and the inside of 
magnesium tubes. 

Advantages of process 

1. The plating solution does not 
contain hydrochloric acid as other 
electroless nickel plating solutions 
do. 

2. The process can be used to 
plate steel, aluminum and copper 
as well as magnesium. 


3. The process does not require 
electric current. 

4. The finish can be built up to 
any desired thickness like electro- 
deposited coatings. 

5. The nickel solution starts a 
catalytic reaction on the surface 
of the metal and deposits a uni- 
form finish which fills imperfec- 
tions, swirls and narrow cracks in 
the metal. The finish is also said 
to uniformly cover the inside of 
drilled holes and other recesses. 

6. The nickel finish contains 7 
to 9% phosphorus and becomes 
an age hardening alloy having 
high hardness and good abrasion 
resistance. 

7. Tin, chromium, zinc, silver, 
gold and cadmium may be plated 
over the nickel finish. 

8. Acid core solders can be used 
to join an electroless nickel plated 
magnesium part. Dow recom- 
mends that nickel plated parts be 
tin plated first if rosin core 
solders are used. 

How process works 

The plating process starts by 
surface conditioning magnesium 
metal by degreasing, followed by 
chemical etching. After etching 
the metal is defilmed and im- 
mersed in the nickel plating solu- 





Original detail of magnesium print- 
ing cylinders is preserved after plat- 
ing them with Dow’s electroless nickel 
process. 


tion for a prescribed period of 
time; each step is followed by a 
water rinse. Zinc immersion plus 
copper strike can be used with the 
new electroless process if maxi- 
mum corrosion protection is re- 
quired. 
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“See how much easier this flexible guard goes on!” John DePaulis 
.) demonstrates to John Cowden the extra benefits of the 
Marietta football face guard, made from Spencer Nylon. 


(left) 










Better vision, too. Because Spencer Nylon 
is metal-tough as well as plastic-light, even 
thin guards give good protection. 


More Flexible Nylon Solves Molding Problem 


Special properties of Spencer Nylon give Texas product 
needed extra flexibility plus metal toughness .. . 


A perplexing problem recently faced 
Dr. M. T. Marietta, a Texas den- 
tist and manufacturer. Dr. Mari- 
etta had a molding problem requir- 
ing a material that was both 
flexible and tough. In addition, the 
material had to be lightweight and 
easy to mold. The solution he found 
may help you, too. 


His problem began the day that 
Texas Christian University’s star 
back, Lindy Berry, broke his nose 
and jaw in football practice. Soon 
after that, Berry appeared in the 
office of Dr. Marietta. Berry in- 
tended to play the season out, he 
declared, and he wanted a protec- 
tive guard for his broken bones. For 
this emergency, Dr. Marietta pro- 
duced a hand-made face mask. 
With it, Berry not only played out 
the season, but also made AIll- 
American. This was the beginning 





of what is now known as the Mari- 
etta Safety Mask Co., of Dallas. 


Most face guards of the past were 
steel, dip-coated with rubber. They 
were impractical and often danger- 
ous. Guards made of other plastics 
were so rigid that it was often hard 
to pull off the helmet without prac- 
tically disjointing the player’s ears. 
Then Dr. Marietta thought of 
nylon. He first tried an earlier-type 
nylon, but found the samples still 
too rigid. 


The final answer turned out to be 
new, easy-to-mold Spencer Nylon. 
Dr. Marietta finds Spencer Nylon 
flexible, lightweight and durable 
under playing conditions. He re- 
ports less breakage with nylon than 
with any other materials. With 
Spencer Nylon, he can make guards 
that are slim, smooth and attractive. 


SPENCER NYLON 


SPENCER CHEMICAL COMPANY 


GENERAL OFFICES: 


DWIGHT BUILDING, 


KANSAS CITY 5, 


Players can see better, too, through 
these slimmer guards. Also, because 
Spencer Nylon is easy to dye, 
schools can have these bars dyed in 
their own school colors. And the 
superior design of the guard makes 
it easy to install on the helmet. 


The company started to make molds 
for Spencer Nylon face guards in 
November, 1957. The first guards 
came off in February. By the first 
of May, the firm was behind in 
their orders. General Manager John 
DePaulis believes the volume may 
amount to 100,000 the first year. 
In fact, such gear may soon become 
compulsory for all football teams. 


Your special needs may also find 
an ideal answer in Spencer Nylon. 
For complete information write: 
Spencer Nylon, Spencer Chemical 
Co., 516 Dwight Bldg., K. C. 5, Mo. 


coe. 
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TRIDITE Finisues 


for 
CORROSION-RESISTANCE, 
PAINT BASE on 
ALUMINUM and MAGNESIUM 


EASE OF USE—Iridite is a simple chromate conversic: 
treatment. Fast, easy, economical. You just dip, brusk. 
or spray it on the part at room temperature. No spe- 
cial equipment. No specially trained personnel. 


OUTSTANDING PERFORMANCE—Forms a film that is an 
integral part of the metal itself. Can’t flake, chip or 
peel. Takes paint firmly on initial application, and the 
bond lasts. Even protects areas scratched in use. 


LOWEST CosT—You have only minimum equipment 
cost, no special racks, high speed operation, lower 
overall handling costs. 


CHOICE OF APPEARANCE—Clear coatings that retain 
metallic lustre to dark, maximum protection coatings. 
A variety of colors is available by dyeing. 


IRIDITE +14 and # 14-2 (Al-Coat) for ALUMINUM 

Two specially formulated finishes that give you maxi- 
mum latitude in aluminum treatment. Both provide 
_ excellent corrosion protection and paint base. Iridite 
#14-2 is an improved product that allows greater 
flexibility in operation and coating thickness and pro- 
duces the optimum in corrosion protection. 
Either coating provides corrosion resistance superior 
even to complicated electrolytic treatments in a frac- 
tion of the time. These coatings also offer many other 
valuable characteristics: they have low electrical re- 
sistance, they aid in arc-welding, provide a good base 
for bonding compounds, have no effect on the dimen- 
sional stability of close-tolerance parts. Final appear- 
ances ranging from clear through yellow iridescence to 
full brown can be obtained. By dyeing, you can pro- 
duce red, green, blue, orange or yellow finishes. 


IRIDITE #15 for MAGNESIUM 


Produces a protective, paint base film with corrosion 
resistance at least equal to that obtained from long, 
high-temperature dichromate treatments in a fraction 
of the time and at room temperature. The appearance 
of the coating can be varied from light brown to dark 
brown and black. 


APPROVED UNDER GOVERNMENT AND 
INDUSTRIAL SPECIFICATIONS 


SEE FOR YOURSELF WHAT IRIDITE CAN DO... SEND SAMPLE 
PARTS FOR FREE PROCESSING. Look at the results, test the pro- 
tection, evaluate the savings. Also write for handy Reference 
File of the most complete data published on chromate conversion 
coatings. Or, for immediate information, call your Allied Field 
Engineer. He's listed under “Plating Supplies" in your classified 
phone book. 


Allied Research Products, Inc. 


4004-06 EAST MONUMENT STREET 
BALTIMORE 5, MARYLAND 


Manvfacturers of IRIDITE®, IRILAC™’”, ARP® Brighteners and 
Plating Chemicals — West Coast Licensee: L. H. Butcher Co. 


For more Information, turn to Reader Service card, circle No. 397 
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A AAMMOTAT SC 
\\ al 
IN MATERIALS 


How Radiation Affects 
Plastics and Rubber 


by N. M. Lazar and J. E. Ayer 


Plastics and rubber with a ben 
zene ring in their chemical struc- 
ture have good resistance to radi- 
ation. For this reason such ma- 
terials as polystyrene, filled furan, 
phenolic resins and glass fabrics 
laminated with aromatic thermo- 
setting resins have a useful life 
of 1000 to 10,000 hr in a gamma 
flux of 10° r per hr. 

Our findings were gleaned from 
an extensive literature survey 
on radiation damage to elasto- 
mers and plastics. We made the 
study mainly to facilitate the 
screening of certain polymers 
rather than to evaluate the rela- 
tive damage done to materials 
that are exposed to radiation. The 
findings are summarized below: 

Semi-organic, filled structures—. 
Mica and glass tapes impregnated 
with silicone (essentially an inor- 
ganic structure) are virtually 
unaffected after exposure to radi- 
ation levels of 10” r. Natural and 
filled furan plastics and mineral- 
filled phenolics show little change 
except for darkening in color 
when exposed to radiation of 6 x 
10° r. Mineral-filled polyesters 
show a 50% decrease in impact 
and tensile strength at 6 x 10’ r, 
whereas unfilled polyesters fail at 
8 x 10° r. 

Polystrenes—Polystyrene plas- 
tics and elastomers appear to be 
quite resistant at radiation levels 
of 10° to 10’ r. 

Laminates—Glass fabrics lami- 
nated with thermosetting resins 
suffer no decrease in mechanical 
strength and show no deteriora- 
tion in electrical properties after 
being exposed to integrated dos- 
ages of 10° r in a flux field of 10° 
r per hr. 

Acrylic rubbers and PVC — 
Acrylic rubbers and viny] chloride 
materials are second in radiation 


The authors are associated with Argonne 
National Laboratory. 
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“One thing more, Miss Jones... please ask Ted Za 
to Increase our order for Bethlehem Fasteners.” $— pi 
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TURCO Gets a Better, More tittoen: Finish 
Mh Hl \ 


And Cuts Paint Cost 35% with — 
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NO. 2 PROCESS 


Frequent color changes are sim- 
plified now in the painting of 
playground equipment with 
Ransburg Electro-Spray in this 
St. Louis plant. Long, tubular 
parts, as well as these smaller 
pieces, are uniformly coated 
with the Ransburg reciprocating 
disk. 
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QUALITY IMPROVEMENT! That was Turco Manu- 
facturing’s chief reason for changing from flo-coat 
to electrostatic spray painting of their quality line 
of playground equipment. 

Not only is Ransburg No. 2 Process providing 
a higher quality, uniform coating on all parts, 
but Turco is saving 35% in paint cost! 





Simplicity in color change with Electro-Spray 
is another important advantage here. With Turco’s 
production methods, colors are changed 15 times 
in an 8-hour shift. Now, changes are made on the 
fly with no down-time. By contrast, the former 
“stop and go”’ method would mean over an hour’s 
lost time in a day’s operation. 


NO REASON WHY YOU CAN’T DO IT TOO! 


Whatever your product, if it’s painted, we’d like 
to tell you more about the worthwhile savings 
and benefits which can be yours with RANSBURG 
ELECTROSTATIC PAINTING PROCESSES. Write for 
our No. 2 Process brochure which cites many ex- 
amples of electrostatic spray painting on a wide 
variety of products. 


RANSBURG 


Electro-Coating Corp. 
3939 West S6Gth St., Indianapolis 23, ind. 
For more information, turn to Reader Service card, circle No. 472 
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resistance to polystyrene materi- 
als. Natura! rubber is hardened. 
whereas butyl rubber is softened 
by irradiation. 

Polyethylene — Polyethylene - 
type elastomers fail at about 10 
r. Polyethylene and nylon _ in- 
increase in tensile strength and 
decrease in impact strength at ex- 
posures of 6 x 10° r 

Silicone—Silicone polymers are 
unstable above radiation dosages 
of 10' to 10° r and not dependable 
in usage beyond 10' r accumulated 
radiation. 

Fluorocarbons—Tefion and Kel- 
F elastomers seem to have the 
poorest radiation resistance of all 
materials tested. These com- 
pounds become useless after ac- 
cumulated exposure of 3 x 10° r. 


Literature survey 

Adler, K. L., “Stability of Fluorothene 
Under Exposure to Gamma Radiation,” 
Hanford Atomic Works Report No. 29007, 
July °56. 

Anonymous, “‘Radiation Damage Study: Ef- 
fects of Ionizing Radiation on Certain 
Materials. Final Summarizing Report,” 
Non-Project Report No. 5218, ETF-760- 
366/Final, Mar °54. Sarah Mellon Scife 
Radiation Laboratory, University of Pitts- 
burgh. Available from Supt. of Documents, 
Washington, 25, D. C, 

Bolt, R, O., Carroll, J. G., Hotten, B. W. 
and Colish, S. R., “‘Radiation Resistance 
Greases,”’ Unclassified Report No. 3148, 
June °56. Atomic Energy Commission Un- 
classified Report No. 3148, June ’56. 

Bopp. C. D. and Sisman, O., “Radiation 
Stability of Plastics and Elastomers,” 








Barrel finished steel bearings— 
The high alloy steel bearing shown 
at left develops the bright, lustrous 
finish shown at right after being 
barrel finished for 10 hr in a new 
finishing machine developed by Roto- 
Finish Co., Kalamazoo, Mich. The 
finishing process, known as Cor-A- 
Brite, polishes parts in a single 
operation. 












































- WILSON “ROCKWELL” | | 
HARDNESS TESTERS * WORLD’S STANDARD OF ACCURACY ACCO 


for Better 


Equipment for x. 
EVERY Hardness Testing Requirement 








WILSON “ROCKWELL” HARDNESS TESTERS 
.-- ACCURATE AS A PRECISION BALANCE 


No matter what your hardness testing requirements are, there’s 
a WILSON “‘ROCKWELL’”’ instrument to do the job. Choose from 
this complete selection of hardness testers: 

“ROCKWELL” —for most hardness testing functions. 
Superficial—for extremely shallow indentations. 
Twintester—combines functions of ““ROCKWELL”’ and ‘““ROCKWELL”’ 
Superficial testers. 

Semi-Automatic (manual feed) and Fully Automatic—for auto- 
matically classifying tested pieces as CORRECT, TOO HARD, or 
TOO sorr—at test rates up to 1000 pieces per hour. 

Special Machines—for testing large objects, obtaining internal 
readings, and other unusual applications. 


ALL WILSON “ROCKWELL” hardness testers provide 

these advantages: 

Accurate performance—precision built, with exact calibration, for 
consistently correct results. 

Long life—durable as a machine tool. 

Easy operation—even an unskilled operator can get perfect 
readings. All controls conveniently grouped. 

Easy maintenance—interchangeable mechanisms, with spindles 
mounted on oil-less bearings. 














DIAMOND “BRALE” PENETRATORS... perfect testing every time | 


A perfect diamond penetrator is essential 
to accurate hardness testing. Since one 
point of hardness on the ““ROCKWELL’’ 
scale represents only 80 millionths of an 
inch penetration—only 40 millionths on a 
Superficial tester—the slightest imper- 
fection will cause a false reading. 


Only perfect Wilson Diamond Brale 
Penetrators are sold. Each diamond is 
flawless, with no chips or cracks. It’s cut 
to an exact shape. Microscopic inspection 
of every diamond—one at a time—assures 
this perfection—and assures you of accu- 
rate hardness testing every time. 
















TUKON TESTER ...for precision MICRO & MACRO testing 


The TUKON Tester measures extremely 
shallow indentations. It’s used, for in- 
stance, by manufacturers of watches, 
hairsprings, needles, and fine wire. Labor- 
atories use the TUKON for tests on indi- 
vidual crystals or particles of microscopic 
size. Producers of coatings, film, ceramics, 
and many other materials have made good 
use of the TUKON. 


Three models are available to meet your 
individual requirements. TUKON Testers 
use both the Knoop and 136° Diamond 
Pyramid Indenter. Each TUKON Tester is 
a self-contained hardness testing instru- 
ment— no accessory equipment is needed. 
Knife edges and levers of fixed length are 
used throughout for application of exact 
load and freedom from internal friction. 





A COMPLETE LIBRARY of helpful information 


A wide variety of bulletins describes the many instruments, acces- 
sories, and services Wilson offers. Write for your choice: 
DH-325— WILSON ““ROCKWELL”’ Hardness Testers « DH-326—‘‘ROCKWELL”’ 
Superficial Hardness Testers « TT-58—‘“‘ROCKWELL”’ Twintester « DH-327— 
Special ‘“‘RocKWELL” Testers, including Automatic and Semi-Automatic 
models « DH-7—TuKON Applications « DH-328—TUKON Testers. 


MECHANICAL INSTRUMENT DIVISION 


AMERICAN CHAIN & CABLE 





230-E Park Avenue, New York 17, N.Y. 


For more information, turn to Reader Service Card, circle No. 380 
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Technical Assistance 
Fansteel metallurgists and engineers are available to assist you in study- 
ing the money-saving possibilities and performance advantages of using 
Fansteel metals in your product. You will find news of how others are 
using Fansteel metals in our publication, FANSTEEL METALLURGY. 
Send us your name and address and we will be glad to send you copies 
as published. No cost or obligation. 


EANSTEEL 











FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A. 


For more information, turn to Reader Service card, circle No. 484 
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Nucleonics, Vol. 13, No. 7, July ’55, py 
28-33. 

Bopp, C. D. and Sisman, O., “How Radia 
tion Changes Polymer Mechanical Proper- 
ties,"” Nucleonics, Vol. 18, No. 10, Oct ’5 
» 6&1. 

Bresse, J. C., Watson, C. D, and Watson, 
ds a ‘Gamma Irradiation Damag« 
Studies of Organic Protective Coatings 
and Gaskets,” Oak Ridge National Lab- 
oratory Report No. 2174, Nov °56. 

Harrington, R., ‘“‘Plastics and Elastomers in 
Radiation Fields, I. Effects of Gamma 
Irradiation,’’ Hanford Atomic Works Re- 
port No, 44092, Nov ’56. 

Klein, P. H., ‘“‘The Effects of Gamma Irra- 
diation and Elevated Temperature on the 
Electrical Properties of Insulation,’’ Knolls 
Atomic Power Laboratory Report No. 
1134, Apr ’54. 

Klein, P. H. and Marmal, C., “The Effect 
of High Energy Radiation on Dielectric 
Solids,’”’ Knolls Atomic Power Laboratory. 

Mayburg, S. and Lawrence, W. L., “The 
Conductivity Change in Polyethylene Dur- 
ing Gamma _ Irradiation,’’ Westinghous« 
Atomic Power Division Report No, 48, 
Jan ’52. 

Mixer, R. Y., “The Effect of Nucle: 
Radiation on Structural Adhesives and 
Plastiecs,’”” Bimonthly Report No. 5, Non- 
project Report No. 6244, Dec ’56 to Fel 
"57. Available from Supt. of Documents, 
Washington 25, D. C. 

Osborne, M., ‘“‘Gamma Irradiation of Coaxial 
Cable and Magnetic Recorder Tape,” 
Atomic Energy Commission Unclassified 
Report No. 3391, Aug ’55. 

Osborne, M., “‘The Effects of Radiations from 
Nuclear Fission,”” Atomic Energy Com- 
mission Unclassified Report No. 3392. 
Mar ’°56. (Gives formulas for calculating 
energy absorption.) 

Ryan, J. W. and Baird, S. L., Jr., ‘“‘The 
Decomposition of Teflon in High Level 
Gamma Radiation,” Atomic Energy Com 
mission Declassified Report No. $741, 
Apr ’52. 

Sherrard, G. R., “Transcript Summary of 
Various Irradiation Damage Reports on 
Electrical and Thermal Insulating Ma- 
terials,’”” Atomic Energy Commission De- 
classified Report No. 4218, 1956. 

Sisman, O. and Wilson, J. C., ‘‘Engineer- 
ing Uses of Damage Data,” Nucleonics, 
Vol. 14, No. 9, Sept ’56, p 58. 

Sisman, O. and Bopp, C. D., “Physical 
Properties of Irradiated Plastics,” Oak 
Ridge National Laboratory Report No. 
928, June ’51. 

Sisman, O. and Bopp, C. D., “Radiation 
Stability of Elastomers,’”’ Oak Ridge Na- 
tional Laboratory Report No. 1373, Feb 
64. 

Thomashot, R, C. and Harvey, R. G., 
“Nuclear Radiation on Reinforced Plastic 
Radome Materials,’ Wright Air Develop- 
ment Center Report No. TR-56-296, July 
"56. 


Higher Strength for 
Constructional Steel 


United States Steel Corp., 525 
William Penn Place, Pittsburgh 
30, Pa. has announced that its 
quenched and tempered low car- 
bon constructional alloy steel, 
called T-1, is now available with 
new guaranteed strength mini- 
















Experlence—the added alloy in A-L Stainless, Electrical and Tool Steels 
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Of the 60 producers of stainless steel... 


only ALLEGHENY LUDLUM makes all sizes, shapes, finishes and analyses 


In its November 4, 1957 issue, STEEL magazine published 
a complete run-down on the stainless steel industry. This 
article reveals that only Allegheny Ludlum, of the 60 some 
companies making stainless, produces all sizes, shapes, 
finishes and analyses. 

This can save you considerable time and money. When you 
make Allegheny Ludlum your one source of stainless, you 
work with one sales engineer—one order, whether you buy 
sheet, strip, bars, tubing or whatever. 

And, at the same time, you get the best technical service. 
A-L’s crack research and development department is con- 
tinually searching for new alloys, and better ways to use 


ALLEGHENY LUDLUM 


for warehouse delivery of Allegheny Stainless, call RYERSON 
Export distribution: AIRCO INTERNATIONAL 
EVERY FORM OF STAINLESS... . EVERY HELP IN USING IT 





today’s. Its findings are freely available to you through 
sales engineers, technicians and special literature. 

Allegheny Ludlum follows the product from the melt 
through to finished form, has greater quality control over 
the stainless you buy. And since A-L makes all forms of 
stainless, you get unbiased recommendations as to what is 
best for your individual needs. 

Profit by Allegheny Ludlum’s status as the only one-source 
integrated supplier of all stainless forms. Call your A-L 
representative today . . . see how he can save you money 
and time. Or write Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 


wsw 7121 
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STANDARD AND 
CUSTOM MADE 


|| Items No. ] and 2 are stand- 
|| ard. Other Griddles for gas 
||| and electric ranges are cus- 


DURAGLAZE or SATIN finishes. 
| They are most popular because 
| they do not discolor easily and ||| 
| cleaning is quick and simple. 


| 

| 
Many other styles not shown | 
are available as standard | 
11] 

11] 








items. Write for full particulars. 














MAY WE QUOTE ON YOUR REQUIREMENTS. 
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Tempering red hot T-1 steel ait 
U. S. Steel’s Homestead District 
Works. The higher physical proper- 
ties inherent in the steel are devel- 
oped in the course of routine pro- 
duction. 


mums. The minimum es pield 
strength has been increased from 
90,000 to 100,000 psi; the mini- 
mum tensile strength has been 
increased from 105,000 to 115,000 
psi. The published tensile strength 
maximum of 135,000 psi remains 
unchanged. 


Wood Particle Board 
Is Dimensionally Stable 


A new wood particle board that 
is said to have exceptional di- 
mensional stability, low thickness 
swell, extremely smooth surface, 
and a non-splintering edge has 
been developed by National Starch 
Products, Inc., 270 Madison Ave., 
New York 16. 

According to the producer, the 
product, called Extra Fine Gran- 
ite Board, represents a refinement 
in particle size over that formerly 





Typical shapes that can be made 
from wood particle board. 

















When Enjay Buty] is used as continuous insulation of tubular aluminum conductors, 
traveling arcs are virtually eliminated, plug outlets are essentially dead-front. 


ENJAY BUTYL 


helps keep costs low in new Aluminum Busway! 


Enjay Butyl is extruded over the full 
length of the conductors used in General 
Electric’s new Type DE Busway, the first 
busway designed specifically for aluminum. 
This new busway incorporates all 22 
features that engineers consider important 
in busway design, yet it is up to 30% 
smaller and 50% lighter than other busways 
of comparable rating. 


Enjay Butyl rubber is ideal for use as 
continuous insulation of tubular conductors 
because of its inherent resistance to ozone 


and to heat aging. Add Butyl’s excellent 
electrical properties, its vulcanizability and 
the fact that it is the lowest cost rubber on 
the market—and you'll understand why 
it was chosen above all other rubbers to 
do this job. 


Every day manufacturers are discover- 
ing new ways to use economical Butyl. 
Find out how Enjay Butyl rubber can cut 
production costs for you. For further in- 
formation and expert technical assistance, 
contact the Enjay Company. 


Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
Akron + Boston * Charlotte * Chicago + Detroit + Los Angeles * New Orleans + Tulsa 


For more information, turn to Reader Service card, circle No. 503 





BUTYL 


Enjay Butyl is the greatest 
rubber value in the world. 
It’s the super-durable rub- 
ber with outstanding resist- 
ance to aging « abrasion « 
tear « chipping « cracking « 
ozone and corona « chem- 
icals « gases « heat « cold « 
sunlight « moisture. 


AUGUST, 1958 ¢ 135 




















THERMAL SHOCK 


A CASE IN POINT—This 20 pound Ni-Resist casting made for the 
Schwitzer Corporation by Hamilton Foundry is the turbine casing of a diesel 
engine turbocharger. Exhaust gases which turn the impeller at speeds up to 
90,000 rpm subject the housing to rapid cyclic temperature changes up to 
1500° F. Any free scale formed at these temperatures could erode and 
eventually destroy the impeller blades. Ni-Resist was chosen for this part 
because it produces practically no free scale, it resists growth and oxidation 
at high temperatures, and it resists cracking under thermal shock. 

Ni-Resist iron combines three particular product engineering and de- 
sign advantages. It resists oxidation: as low as .002 inches per year 
oxide penetration at 1400° F. Scale formed adheres to the base metal and 
reduces further oxidation to a minimum. It has high temperature strength: 
up to 12,000 psi at 1500° F. And it’s the toughest of all flake graphite 
irons: Charpy impact strengths (unnotched) up to 150 ft.-lbs. Hamilton 
Foundry casts all types of Ni-Resist including Ductile Ni-Resist. 

When new and unusual design problems arise in the selection of metal 
and the casting of parts, you will find that the skill and integrity of your 


foundry is your best insurance that specifications—and delivery schedules 
—will be met. 


GRAY IRON * ALLOYED IRON * MEEHANITE@ * DUCTILE (NODULAR) IRON © NI-RESIST * DUCTILE NI-RESIST * NI-HARD 





The Hamilton Foundry & Machine Co., 1551 Lincoln Ave., Hamilton, Ohio TW 65-7491 
For more information, turn to Reader Service card, circle No. 486 
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used in the manufacture of the 
board. The particle board is man- 
ufactured by a closely controlled 
process in which wood particles 
are precision-sized to predeter- 
mined specifications. It is ahomog- 
enous blend of 100% virgin New 
England white pine plus a resin 
binder. Its density and handling 
properties closely approximate 
those of natural wood. (For com- 
parative information on other 
wood composition boards, see 
M/DE, Aug ’57, p 107.) 
Fabricating the board 

The board can be _ painted, 
colored, stained, printed and 
sprayed with a transparent plas- 
tics coating on a volume produc- 
tion basis. It can also be turned, 
ground, bent and curved, as well 
as laminated in large thicknesses 
to produce draw dies, pattern 
stock and thick blocks. It can be 
molded like many plastics. 

When faced with aluminum 
sheet. Granite Board is said to 
have good insulating properties 
with the added advantage that it 
can be worked with woodworking 
rather than with metalworking 
tools. Its acoustical value is re- 
ported to be above that of wood. 

The wood product is currently 
marketed in states east of the 
Mississippi River and north of 
North Carolina. 


Acrylic Rubber Best 
for Hot Hydraulic Fluids 


Acrylic rubbers seem to offer 
the best resistance to silicate ester 
hydraulic fluids operating at 400 F, 
recent research shows. Acrylic 
polymers did not crack after 
oil aging for 500 hr at 400 F, 
whereas other polymers crack 
after 200 hr aging. 

The hydraulic system of super- 
sonic aircraft requires numerous 
rubber packings and hose; these 
rubber parts must withstand pro- 
longed high heat and the corro- 
sive action of hydraulic fluids. 
Silicate ester fluids seem to be the 
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How Kanigen’ coating helps eliminate rust 


from jet fuel systems 


Fuel systems engineers faced a 
major problem in corrosion when 
jet aircraft went to sea. Aircraft 
carrier systems for fueling planes 
are aqua-systems—which means 
that to prevent accumulation of 
explosive vapors in half-empty 
tanks, water replaces fuel as it is 
pumped out of the carrier storage 
tanks. Blackmer fueling units, 
made by Blackmer Pump Com- 
pany in Grand Rapids, Michigan, 
frequently are used. 

High test aviation gasoline does 
not absorb moisture. Jet fuel does. 


KANIGEN DIVISION 


This moisture, with high salt con- 
tent, reaching unprotected steel 
castings, created rust which con- 
taminated the fuel and caused 
malfunctioning. 

Blackmer pumping units, made 
from steel castings to meet high 
shock requirements, were pro- 
tected with KANIGEN® nickel- 
alloy coating. They were used and 
evaluated at sea for two years. 

The KANIGEN coating was 
found superior because (1) it gave 
better initial overall coverage, and 
(2) the KANIGEN coating did not 


chip or break away from machine 
surfaces as some other coatings do. 
If you have a corrosion problem, 
consult our engineers. You’ll find 
. it pays to plan with General 
American. 


KANIGEN’ 


is a trademark which identifies chemical 
nickel coating by GENERAL AMERI- 
CAN TRANSPORTATION COR- 
PORATION and its licensees, the product 
resulting therefrom and compositions 
produced by them for use in chemical 
nickel coating. 








GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street * Chicago 90, Illinois 


Offices in Principal Cities 





For more information, turn to Reader Service card, circle No. 433 
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available everywhere 
through these Leading 


Plastics Distributors 


CADILLAC PLASTIC & CHEMICAL CO. 

Detroit » Chicago * Milwaukee « Cleveland 

Cincinnati « St. Louis « Kansas City (Mo.) 
Dallas « San Francisco « Los Angeles 


COMMERCIAL PLASTICS & SUPPLY CORP. 
New York 


COMMERCIAL PLASTICS OF PENNSYLVANIA 
Pittsburgh 


COMMERCIAL PLASTICS OF FLORIDA 
Miami 


INSULATING FABRICATORS OF NEW ENGLAND 
Watertown (Mass.) 


PLASTICS CENTER OF NEW JERSEY 
Newark 


For prompt service from ample stocks, 
phone the Distributor in your area, 
or contact one of The Garlock Pack- 
ing Company’s 30 sales offices and 
warehouses throughout the U.S. and 
Canada for further information. 


United States Gasket Company 
Camden 1, New Jersey 





nited 
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asket Pasties Duision of 
GARLO Cre 


For more information, turn to Reader Service Card, circle No. 376 


138 « MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 








awnc) 












best to use at high temperatures, 
but these fluids are hard on rub- 
ber parts, usually swelling them 
out of shape or cracking them. 
This problem was the subject of 
an intensive research program 
conducted by L. E. Novy and R. A. 
Clark of Battelle Memorial Insti- 
tute. Details of their work are 
presented in the May and June ’57 
issues of Rubber Age. 

Many elastomers studied 

In addition to acrylic rubbers, 
the two researchers investigated 
neoprene (CR), nitrile (NBR), 
vinyl pyridine, and butyl (IIR) 
rubbers, including the effects of 
different fillers, accelerators and 
plasticizers. Desired physical 
properties before and after aging 
are shown in an accompanying 
table. The results of Novy and 
Clark’s work are summarized 
below: 

Neoprene compounds when aged 
at 400 F in the test fluid survive 
72 hr without cracking, but at 
the end of 168 hr they crack 
when bent at 180 deg. Improved 
resistance to cracking was found 
in compounds containing high 
amounts of zinc oxide; for in- 
stance, these compounds did not 
crack when flexed after aging for 
168 hr in the fluid, whereas many 
of the other samples cracked after 
aging for only 72 hr. 

In a series of tests to judge 
the relative merits of magnesia 
as a filler, Novy and Clark found 
that cracking is more likely to 
occur in neoprene compounds high 
in magnesia and low in zinc oxide 
rather than in those that are high 
in zine oxide and either high or 
low in magnesia. 

The two investigators found 
that rubberlike properties in neo- 
prene compounds could be main- 
tained for at least 168 hr at 
400 F by judicious choice of fillers 
and curatives. Though such com- 
pounds usually have lower tensile 
strengths than the more conven- 
tional, black-filled compounds, they 
are superior in their ability to 
retain rubberlike properties after 
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TEMPERATURES 


X-RAY photos show typical uses of Du Pont TFE resins ea 

















. seals in chemical valve and bearings in gear pump. 


Here’s why seals and bearings of TFE-fluorocarbon resins may be your solution 


TFE-fluorocarbon resins have the low- 
est coefficient of static friction of any 
solid substance known. Under high 
loads, coefficients lower than 0.016 have 
been measured. The resins have prac- 
tically universal chemical inertness and 
are rated for continuous use at tem- 
peratures from —450° to 500°F. 

TFE BEARINGS can operate dry in 
assemblies where lubrication is difficult 
or impossible. As in the pump shown 
above, which handles hydrogen per- 
oxide, ethylene oxide, hydrazine, they 


GU PONY 


REG. u. 5. pat.OFF 


perform unharmed and keep products 
free of contamination by lubricants. 
TFE bearings can be tailored for high 
loads, high velocities or high wear 
resistance by the use of reinforced 
constructions. 

TFE SEALS are not damaged by 
vicious chemicals or temperature ex- 
tremes. As in the valve shown above, 
their low surface friction makes for 
low torque, easy operation, perfect re- 
lease from metallic contact. TFE fluoro- 
carbon seals are available in all basic 


TEFLON’ 


TFE-FLUO ROCARBON RESINS 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


designs and configurations. 
DISCOVER how you can improve 
your products and processes with seals 
and bearings of Du Pont TFE-fluoro- 
carbon resins. For product and design 
information see your local supplier. 
Look for him under “Plastics—Du Pont” 
in the Yellow Pages or write to: E. I. 
du Pont de Nemours & Co. (Inc.), 
Room ME-2524, Nemours Building, 
Wilmington 98, Delaware. In Canada: 


Du Pont Company of Canada (1956) 
Limited, P.O. Box 660, Montreal, Quebec. 


TEFLON is Du Pont’s registered trademark for 
its fluorocarbon resins, including the TFE (tetra- 
fluoroethylene) resins discussed herein. 


For more information, turn to Reader Service card, circle No. 361 
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Fluoroflex-T expansion joints molded 


from Teflon® etand higher 
; 
dynamic pressure 


Wide pressure range —full vacuum, too 





Unequalled flex life — through special Teflon compound 


Molded — not machined — for undamaged grain structure 
and interior convolutions that don't fatigue and crack 


Corrosion-proof — universally useful with all fluids, all piping 


Fluoroflex-T bellows and flex joints are made of a special high 
density compound... Teflon at its best. Molding assures the 
optimum tensile and fatigue strength. 


RESULT: Twice the burst strength, after flexing . .. 20 to 30 
times the flex life of ordinary bellows machined from Teflon! 


Chemically as well as physically durable, Fluoroflex-T bel- 
lows are inert to virtually all known chemical and corrosive 
solutions. 


Investigate their full advantages—write for Bulletin B-1. 
RESISTOFLEX CORPORATION, Roseland, New Jersey. Southwest- 
ern Plant: Dallas, Texas. Western Plant: Burbank, Calif. 


@® Fluoroflex is a Resistoflex trademark, reg., U.S. pat. off. 
® Teflon is DuPont's trademark for TFE fluorocarbon resins. 


RESISTOFLEX 


For more information, turn to Reader Service Card, circle No. 471 


140 « MATERIALS IN DESIGN ENGINEERING 
Formerly Materials & Methods 


HOW RUBBER SHOULD PERFORM 
IN SILICATE ESTER FLUIDS 





ORIGINAL PHYSICAL PROPERTIES 








Min Tensile Strength, psi.............. 150 
Min Elongation, %..... . .20( 
Durometer Hardness...... A 60 to 8 
Low Temp Flexibility, F................-6 
PROPERTIES AFTER IMMERSION ® 
Min Tensile Strength, psi................800 
Min Elongation, %........ , tia 
Durometer Hardness... .. ..A 60 to 85 
Low Temp Flexibility, F............ —65 
Volume Change, %..............4+5 to +-30 
®Aged 500 hr at 400 F. 


prolonged aging. 

Nitrile compounds were evalu- 
ated because of the well known 
oil resistance of this class of rub- 
bers. However, the researchers 
found that this type of rubber 
loses an excessive amount of elon- 
gation and is prone to cracking. 
In addition, the low temperature 
properties of nitrile compounds 
(—55 F) are not good enough to 
permit use of nitrile rubber parts 
in military aircraft hydraulic sys- 
tems. A _ carboxylic-modified ni- 
trile rubber was evaluated and 
found to harden excessively after 
aging. 

Vinyl pyridine compounds easily 
meet the original tensile strength 
requirement of 1500 psi, but after 
aging their tensile strengths drop 
below the 800 psi minimum to 
about 500 to 600 psi. In general, 
all vinyl pyridine stocks are low 
in physical properties and have 
poor crack resistance. 

Acrylic compounds are in a class 
by themselves for maintaining 
elongation after aging; after 500 
hr they have an elongation of 400 
to 500%. In crack resistance, acry- 
lic rubber compounds are vastly 
superior to other rubber com- 





PROPERTIES of most engineering ma- 
terials can be found in M/DE’s 
Materials Selector reference issue, pub- 
lished last September. Names and 
addresses of suppliers are also listed. 
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DESIGN ENGINEERING DATA‘ 


A New, LOWER COST- High Efficiency Fluorocarbon 


RVICIN 

























®@ newest, most versatile “SUPER 'TEFLON”’. @ an accepted, tested and proven TEFLON off- | 
© Lowest priced of all comparable fluorocarbons. spring with broader, more efficient and more 
®a modified TEFLON fluorocarbon enhanced by CORRES AEEEAOIEND, 
a superior blend of additives and reinforcing @a dynamic Design and Engineering material: 
agents. super performance with improved properties. 


ESTED RULON PROPERTIES: 





PROVEN RULON APPLICATIONS 























(as compared to TEFLONT) , 
@ SUPERIOR: 2 . ELECTRICAL 
: Wear Resistance Deformation Under Load Relays, Potentiometers, Antennae, Terminals 
; Hardness Compressive Strength and Connectors, Bushings and Washers. 
) 
Stiffness Thermal Conductivity 
' Cold Flow 
CHEMICAL 

1 a SIMILAR: Bearings for Acids and Dyes; Non-toxic 
r Bearings for Food and Liquid Processing; 

Elongation Tensile Strength Oil-free Bearings; Freon-resistant Seals; Re- 
y Impact Strength Electrical Insulation frigeration Seals. 
n 
l 
@ SAME: 

MECHANICAL 

Low Coefficient of Friction Outdoor Durability 
, Extreme Heat Resistance Zero Water Absorption Piston Rings, Torque Control Bushings, Tex- 
V i i 
» Chemical Corrosion Resistance Flexural Strength tile Bearings, Rotary Seals, Cam Followers, 

Non-flammability Non-stick Properties Fume Comite eee Seen, View 

Washers, Gaskets and Packings, Valve Seats. 
s tDuPont’s TFE Fluorocarbon Resin 
g 4 
0 ae. 2 
4 = = ; 
y 
l- 
Write for further information and prices. 

64? 


*plastics division: @°J>C)iMmo&la-lolachitels 
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The WBD 

Custom Service on 

Precision Resistance, 

Chemical and 
Mechanical Alloys — 








rope trick // (1958 VERSION) 


WBD vacuum-melted custom 
metals are providing the 
answer to increasing demands 
for entirely new alloys in 
missiles, rocketry and 
nucleonics. This new integrated 
custom service provides 
complete development and 
manufacturing departments 
and features one of the 
nation’s largest vacuum- 
melting installations. If your 
application requires a special 
alloy, ask for complete 
information. 








Precision alloys for all 
applications including — 


Nickel Chrome 

Heat Resisting 

Low Temperature Coefficient 
High Temperature Coefficient 
Glass Sealing 

Filament and Grid 

Beryllium Copper 

Stainless Steel 

Pure Nickel, Monel* 





Wire, rod, ribbon and strip 


Insulations of Enamel, 
Formvar, Liquid Nylon, 
Cotton, Silk, Nylon 
and Fibre Glass. 

*T.M. International Nickel Co. 


WILBUR B. DRIVER CO. Kig> 
Main Office: NEWARK, N. J. + Tel. HUmboldt 2-5550 


For Over 40 Years Melters and Manufacturers 
of Precision Alloys for All Industries 


Mfg. Plants: 1875 McCARTER HWY., NEWARK 4, N. J. « 2734 INDUSTRIAL WAY, SANTA MARIA, CAL. 
In Canada: CANADIAN WILBUR B. DRIVER CO., LTD., 85 KING STREET EAST, TORONTO 1, CANADA 


For more information, turn to Reader Service card, circle No. 369 
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pounds; no cracking was note 
with this type of rubber afte; 
oil aging for 500 hr at 400 F. 

Other rubber compounds, such 
as butyl and Kel-F elastomer. 
show no promise for this appli- 
cation. Butyl rubber compounds 
disintegrated during aging; Kel-F 
elastomer compounds have ex- 
tremely low tensile strength after 
aging. 


Ten New Epoxies 
for Electrical Uses 


A total of ten new epoxy resins 
have recently been introduced for 
use in electrical and electronic 
devices. 

Minnesota Mining’s resins 

Minnesota Mining and Mfg. Co., 
900 Bush St., St. Paul 6, Minn., 
has added three new high tem- 
perature epoxy resins to _ its 
“Scotchcast” line of resins. The 
resins were developed specifically 
for electrical and electronic parts 
that operate continuously at tem- 
peratures as high as 400 F., 

No. 250 is a two-part, rigid, 
unfilled resin suitable for impreg- 
nation and embedment. It has a 
viscosity of 10 cps at 200 F, a 
cure time of 2 hr at 250 F, anda 
pot life of 3 to 4 days. 

No. 251 is a filled version of No. 
250 and is recommended for cast- 
ing, impregnating and encapsu- 
lating applications where struc- 
tural strength is desired. 

No. 252 has physical and elec- 
trical properties similar to the 
other resins, but is formulated 
specifically for dipping applica- 
tions. 

All three resins have a weight 
loss of 3.5% after 1000 hr at 
430 F; a dielectric strength of 
525 v per mil; an arc resistance 
of 77 sec; and a water absorption 
of 0.25% after 240 hr immersion 
at room temperature. 
Minneapolis-Honeywell’s resins 

Minneapolis-Honeywell Regula- 
tor Co., Plastic Products Dept., 
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Casting of intricate parts: Jet engine 
afterburner component, cast for Pratt 
& Whitney Aircraft by Cooper Alloy, 
is a tangle of projections and cavities. 
Required, however, were the most 
precise dimensions to make for auto- 
matic precision machining. Shellcast® 
shell coring and CO, process cut down 
rejection and machining costs. 


Cooper Alloy design collaboration with advanced casting tech- 
niques can simplify your fabrication, cut your costs. Here’s how: 


ge ae 





Strengthand quality: Castingsstronger 
than forgings! These Cooper Alloy 
nuclear service fittings possess high- 
temperature yield strengths 20% 
higher than minimum code specifica- 
tions. Tough quality requirements 
have been met and bettered on a 
regular repetitive quality basis. 


Casting of thin-walled close-dimensioned parts. Tennessee East- 
man filter frame plate previously required a good deal of careful 
milling on thin inner web. Combined use of shell core in a sand 
mold held tolerances, eliminated milling operation. 


If you haven’t looked over your fabrication and assembly costs 
lately, check the unusual cost-saving techniques listed in the 
capsule stories shown above. They are typical of Cooper Alloy. 
advanced casting know-how. Many parts and assemblies that you 
probably haven’t even considered as makable by castings, can 
be now by Cooper Alloy, specialists for over 35 years in casting 


only stainless steel. 


How to cut costs, improve product design 
with stainless steel close-tolerance castings 







PREVIOUS PROCEDURE 


1. Drill bolt holes 
in “clip angles.’ 
2. Weld clips to 
stringer. 3. Drill 
holes in rake 
blades. 4. Mill 
stringer slots in 
rake blades. 5. 
Bolt rakes to clip 
angles. REPEAT FOR 
EACH BLADE. 





PRESENT PROCEDURE 


1. Drill bolt holes 
in stringer. 2. Bolt 
one-piece cast- 
ings (complete 
with holes, slots, 
and flanges) IN 
RIGHT- AND LEFT- 
HAND PAIRS, to 
stringers. 
































Part redesigned, simplified, assembly costs lowered. Classifier rake blade, 
Shellcast® by Cooper Alloy for Dorr-Oliver Inc., was originally made 
by welding cast and machined elements. Close-tolerance, smooth-surface 
shell castings made possible design change to one-piece cast unit, 
eliminating welding and much of the assembly costs 


4 








Product improvement: Gear lugs on adjust- 
ing ring for Manning, Maxwell & Moore 
pressure safety relief valve, formerly sand 
cast, are now being produced directly by 
Shellcast® process. Dimensional accuracy 
possible with shell castings permitted re- 
design of part to give more lugs, finer 
adjustability in use. 


ll Soa 





For more information, turn to Reader Service card, circle No. 411 


Want more information? To learn more of how Cooper Alloy know- 
how can help cut your manufacturing costs, write for our free 
16-page booklet, ““Cooper Alloy—Pioneering in Stainless Steel.” 
Also available, information on the other problem-solving Cooper 
Alloy products listed below. 


cooper (3 ALLOY 


Corporation « Hillside, New Jersey 
SPECIALISTS in Stainless Steel valves, fittings, castings; Plastic pumps, pipe, valves, fittings 
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Our Laminum Shims are good news for thousands of metal 
working plants, because our “NOs” save time and reduce costs. 


\ 





—get the full 
Story at the 
Design Show 
Booth No. 939 























And only in Laminum 
are laminated, surface- 
bonded shims avail- 


able in all four materials 











as shown below. 





LOW CARBON 
STEEL 


Laminated Shims of 0.002" or .003” 











now available in BRASS ALUMINUM 
of .002” or .003” of .003” only 

















LAMINATED SHIM COMPANY, INC. 
Shim headquarters since 1913 


1608 Union Street, Glenbrook, Conn. 


For more information, turn to Reader Service Card, circle No. 400 
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Epoxy coils made of 3M’s Scotch- 
cast brand resins are capable of con- 
tinuous operation at 400 F, 


2753 Fourth Ave. S., Minneapolis 
8, Minn., a newcomer in the plas- 
tics field, (see M/DE, Oct ’57, p 
276), has introduced seven new 
epoxy casting, potting and foam- 
ing resins under the trade names 
of “Sealcast” and ‘“‘Sealfoam.” 

No. 501 is a general purpose, 
thermosetting potting compound 
that cures at room temperature. 
The cured material is a hard solid 
with good electrical properties 
and good chemical resistance. It 
is useful at ambient temperatures 
up to 200 F. 

No. 502 is a high temperature 
resistant potting compound that 
cures at temperatures from 150 
to 200 F. It is said to have an 
extremely low coefficient of ther- 
mal expansion and very low cur- 
ing shrinkage. It is usable at 
temperatures from —100 to 350 F. 

No. 503 is a hermetic sealing 
potting compound that cures at 
temperatures from 150 to 200 F. 
It is said to have good resistance 
to thermal shock at temperatures 
below 250 F. It adheres well to 
most metals and to many plastics. 

No. 504 is a casting and em- 
bedding compound for applica- 
tions requiring machinability and 
high temperature resistance. It 
cures at temperatures from 150 
to 175 F and can be used up to 
350 F. 

No. 505 is an unfilled, general 
purpose resin that cures at room 
temperature. It is suitable for use 
at ambient temperatures up to 
200 F and can be used as an adhe- 
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in here... a tough new alloy 


Everything this jet fighter swallows hits those buckets and blades, 
including nuts, bolts, pebbles, rocks, dirt, sticks and even birds. 








Often, the result is a ruined engine, a crippled airplane. That’s why Carpenter 
| metallurgists devote a good share of their efforts to improving the tough 

, alloys used for compressor and turbine parts and fasteners. 

. And now, they’ve come up with a brand new alloy steel—LAPELLOY ‘“‘C”’, 

U. S. Patent No. 2,816,830. 


It is more ductile and has more impact resistance than the conventional 





Lapelloy long used in jet engines. Its structure is more homogeneous and it 
has more uniform fabrication properties. Its strength is excellent at both room 
and elevated temperatures. 
| New LaPeLtoy “C” is made by the exclusive Carpenter MEL-TROL process. 
MEL-TROL makes possible new standards of uniformity and predictable 
performance in specialty steels by removing the causes of inconsistent 
centerline quality so often found in alloys made by conventional methods. 
In addition to new LaPELLoy “C”, Carpenter offers a wide selection of 
other MeEL-TROL alloys for elevated temperature service. 
Write for technical data on new LAPELLOY “C” and the MEL-TROL process or 
ask the Carpenter representative who calls on you. The Carpenter Steel 
) Company, 135 W. Bern Street, Reading, Penna. . 
) i 
l 
. far. en 





Improved alloys for elevated temperature service 


For more information, turn to Reader Service card, circle No. 480 
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positive uniformity 


WITHIN EACH BAR THROUGHOUT THE 
END TO END ENTIRE SHIPMENT 


The most modern Continuous roller 
hearth, radiant tube, Controlled Atmos- 
phere Carbon Correction Furnace is now 
in operation at our Chicago works. Carbon 
Correction of decarburized surfaces can 
be accomplished with a suitable atmos- 
phere during the heating cycle to provide 
bars for induction hardening applications. 

This facility assures you of uniform 
microstructure and uniform machin- 
ing properties. 

Our metallurgical staff is always at 
your service to offer any assistance you 
may require. 

For the Ultimate in Cold Finished Car- 
bon and Alloy Steels—specify WYCKOFF. 












WYCKOFF STEEL PRODUCTS: Carbon, Alloy and Leaded Steels °¢ 
Turned and Polished Shafting ©* Turned and Ground Shafting °¢ 
Large Squares * Wide Flats up to 12%“ x 2%" and 14” x 1%" 
All types of Furnace Treated Steels. 





av Vi 
WW YCKOFF STEEL COMPANY 


GENERAL OFFICES: Gateway Center, Pittsburgh 30, Pa. 
Branch Offices in Principal Cities 





Works: Ambridge, Pa., Chicago, lil., Newark, N. J., Putnam, Conn. 


For more information, turn to Reader Service card, circle No. 429 
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sive for metal, glass and thermo- 
setting plastics. 

No. 601 is a_ two-component 
foaming resin that expands and 
cures at 225 F. It is recommended 
for foam-in-place applications 
where small, tightly packed com- 
ponents are to be encapsulated. 

No. 603 is a ready-to-use, single- 
component foaming resin that ex- 
pands and cures at temperatures 
from 175 to 225 F. It is recom- 
mended for thermal and acoustic 
insulation. 


Printed Circuit Boards 
Made of Strong Glass 


Copper-metallized printed cir- 
cuit boards made of Fotoceram, a 
chemically machinable glass with 
a flexural strength of 25,000 psi, 
are now available from Corning 
Glass Works, Corning, N. Y. (For 
more information on Fotoceram, 
see MATERIALS & METHODS, June 
'56, p 134.) 

Copper is metallized on the 
glass board in one continuous 
operation without the use of ad- 
hesives. The bond of copper to 
glass is such that the copper runs 
remain intact after a solder pot 
immersion of 5 min at 500 F. 
Corning says the circuit boards 
are capable of continuous opera- 
tion at 485 F without sagging or 
warping, even under the most 
adverse environmental conditions. 


Two Mica Insulations 


Minnesota Mining & Mfg. Co., 
Mica Insulator Div., Schenectady, 
N. Y., has introduced two types of 
mica insulation for use in rolled 
or stacked capacitors for broad- 
cast networks, pulse networks, jet 
engine and other ignition systems, 
and power factor correction and 
filtering applications. 

One, called Samica, is a pure 
mica sheet made from either for- 
eign or domestic mica. Said to be 
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FOR TIGRETT 
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Lightweight aluminum tube — manufactured the Tubemanship way by 
Wolverine Tube — plays a leading role in the revolutionary new playpen 
manufactured by Tigrett Industries of Jackson, Tennessee, and distrib- 
uted by Thayer, Inc. of Gardner, Mass. 


Known as “Play-A-Round”, this modern playpen uses aluminum tube 
as an upper ring to support its enclosing nylon netting and as the lower 
ring supporting both the floor and netting. 


Because Tigrett and Thayer stress the complete safety of their product, 
it is essential that this aluminum tubing be strong, durable and have a 
satin-smooth finish. The tubing furnished by Wolverine more than meets 
these requirements. 


Meeting the tubing requirements of American industry is a highly 
developed specialty at Wolverine Tube. A continuous research program, 
backed by sound engineering and Wolverine’s years of experience, 
assures tubing designed to meet widely diversified needs. 


In aluminum, for example, Wolverine manufactures both drawn and 
extruded tube. For heat exchange purposes, it is available in both finned 
and prime surface form. 


Wolverine also produces extruded shapes and is equipped to provide 
complete fabrication services. Customers desiring copper or copper alloy 
tubing can select from a broad range of sizes and alloys in either plain, 
finned, or fabricated form. 


If your company uses tubing—either aluminum or copper—follow the 
lead set by Tigrett and other leading manufacturers—specify Wolverine 
on the order form. Write today for your copy of Wolverine’s Tubeman- 
ship Booklet. 


CALUMET @ HECLA, INC. 
CALUMET DIVISION 
URANIUM DIVISION 
GOODMAN LUMBER DIVISION 
WOLVERINE TUBE DIVISION 


In Canada: 
CALUMET & HECLA OF CANADA LIMITED 
WOLVERINE TUBE DIVISION 
CANADA VULCANIZER & EQUIPMENT CO. LTD 
UNIFIN TUBE DIVISION 


| WOLVERINE TUBE 


DIVISION OF 
CALUMET & HECLA, INC. 


17258 Southfield Road 
Allen Park, Michigan 


Manufacturers of Quality-Controlled Tubing and Extruded Aluminum Shapes 
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PLANTS IN DETROIT, MICHIGAN, AND DECATUR, 


SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 


ALABAMA 


ANOTHER SUCCESSFUL APPLICATION 
FEATURING WOLVERINE TUBE... 


3 





For more information, turn to Reader Service card, circle No. 498 


OTHER WOLVERINE 
ALUMINUM PRODUCTS 
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PLAIN TUBE 
IN STRAIGHT LENGTHS 





LEVEL WOUND 
COIL 


WOLVERINE TRUFIN-> 
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EXTRUDED 
ALUMINUM SHAPES 
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die cast for 
MALLORY 


by GRC 


helped create higher 
rated, longer 
lasting switch 


Quick deliveries on 
quantities of 100,000 
to many millions. 


NO SIZE TOO SMALL! 


Max. weight ¥Y oz. 
Max. length 13,” 





GRC gee 
Write for tine 
detailed bulletin a problem and opened 
or send prints castings i the door to a new product . 
for quotation. at substantial savings. 





WORLD'S FOREMOST PRODUCER OF SMALL DIE CASTINGS 


card, circle No. 459 


IMPOSSIBLE’ PART 








patented methods have solved a parts 


153 Beechwood Avenue, New Rochelle, New York * NEw Rochelle 3-8600 





z “Impossible”, yes, by any other method. BUT—GRC's 
unique single cavity die casting techniques made 
possible a detailed and complex actuating mechanism 
with exceptional requirements of uniformity and ac- 
| curacy. Inspired Mallory engineers to design a new 
and better switch around this GRC die cast mecha- 
I 
I 
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nism! Just another instance in which GRC's exclusive 
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Federal Telephone & Radio ‘ 
uses SEL-REX bright gold 





Sel-Rex Bright Gold is used on a 
variety of electronic parts at Federal 
because, to quote Mr. William F. 
Boyle, Chief Metallurgist, the deposits 
are “...fine grained and dense, giving 
exact duplication of the surface 
plated... (it) eliminates galling in 
sliding electrical contacts” and has 
“effected a tremendous saving” 

over previous materials and methods. 


The Federal Telephone story, other 
case histories and technical 
data FREE on request. 






® NUTLEY 10, NEW JERSEY 


PRECIOUS METALS DIVISION 


SEL-REX CORPORATION 


Offices: Detroit, Chicago, Los Angeles 





Manufacturers of Exclusive Precious Metals Processes, Metallic Power Rectifiers, Airborne 
Power Equipment, Liquid Clarification Filters, Metal Finishing Equipment and Supplies. 





For more information, turn to Reader Service card, circle No. 441 
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highly flexible, it withstands te: 
peratures up to 1000 F. The oth 
called Isomica, consists of 
Samica-base sheet impregnated 
with a special silicone resin. It 
said to have good electrical prop- 
erties at continuous operating 
temperatures of 550 F and inter- 
mittent temperatures as high as 
750 F. 

Both mica insulations are sup- 
plied in rolls 36 in. wide, and in 
tapes, sheets, strips and punched 
pieces. They are available in sheet 
thicknesses of 0.0009, 0.0013, 
0.0015 and 0.0020 in. 





Glass Fibers Improve 
Polyurethane Foam 


Experiments conducted jointly 
by National Aniline Div., Allied 
Chemical Corp., 40 Rector St., 
New York 6 and Owens-Corning 
Fiberglas Corp., 598 Madison 
Ave., New York 22 show that the 
addition of glass fibers to polyure- 
thane foam increases resilience 
and compressive strength. The ex- 
periments also show that density 
of the finished foam is not af- 
fected when glass fiber up to 5% 
(by weight) is used, and resist- 
ance to humidity is not affected 
at all. Tensile strength, in some 
cases, decreases slightly, though 
not below that of other cellular 
materials. 

The experiments indicate that 
when one specific property of a 


PHYSICAL PROPERTIES 
OF REINFORCED FOAM 




















Type» Unreinforced | Reinforced® 
(Of ee 36 25 
a 515 320 
Resilience, %...... 15 23 
Density, Ib/cu ft.... 2.0 2.1 
Comp Set, % 

Unaged......... 19 8 

ER 13 18 
Comp Strength, psi 

Unaged......... 0.46 0.59 

ee 0.35 0.44 








aReinforced with 1% (by weight) 1/16 in. 
long glass fibers. 
bAged 7 days at 158 F in 100% RH. 
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Dependable Consistency of 
GENERAL PLATE 
TRUFLEX THERMOSTAT METALS 
Enables COOPER to Give 
Liberal Warranty 








The new MEAT CHEF Thermometer by COOPER, featuring the exclusive 
VISI-DOME DIAL, helps people cook any meat to perfection with ease. 

To insure accurate register of roasting temperature Cooper Thermom- 
eter Company specifies and uses General Plate Truflex Thermostat 
Metals, from which they produce coils as shown in enlarged form at the 
left. Here’s what Cooper President, Horace R. Whittier, has to say about it: 









Truflex is unvaryingly uniform in operating characteristics, and this 
enables us to give the liberal warranty we print on each thermometer box. 






General Plate TRUFLEX is available in cut strips or long length coils to 
meet your needs, or can be furnished in formed elements or completed 
assemblies to meet the most exacting parts specifications. Either way you 
get accurate consistent performance with TRUFLEX because every repeat 
order is an exact duplicate of the original — dependably uniform in activ- 
ity, temperature range, electrical and corrosion resistance. 

To new or regular users of thermostat metal General Plate has much to 
offer — we’ll supply complete technical literature on TRUFLEX — help 
with parts design — furnish calibrated samples. Our competent Field 
Engineers will gladly call at your request and show you how temperature 
change can be put to work in your products — no obligation. Write today. 











































Youn postbyusinn | METALS & CONTROLS | 


General Plate Clad ari. 
Metals. General Plate Division 


CORPORATION 


'} 1608 Forest Street, Attleboro, Mass. 


FIELD OFFICES: NEW YORK *® CHICAGO * DETROIT * INDIANAPOLIS * MILWAUKEE *® PASADENA 
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Available Now!! 
Reprints of 


MATERIALS IN DESIGN ENGINEERING 
MANUALS 


Because of the great demand for the well-known Manuals that are 
widely used for reference purposes) MATERIALS IN DESIGN 
ENGINEERING Manuals have been reprinted for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials and finishes. 


The price is right! Only 35¢ for each reprint. On quantity orders, 
discounts are offered. To obtain your copies, indicate in the handy 
coupon below the Manuals you want. Orders will be filled as long 
as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS IN DESIGN ENGINEERING, then avail yourself 
of an additional service offered by our Reader Service Department. 
Let us add your name to our mailing list, and you will receive the 
next 12 Manual reprints, one each month, for the reasonable price 
of $4.00 per year. Just fill out the coupon below and mail it to: 


Reader Service Department 
MATERIALS IN DESIGN ENGINEERING 
430 Park Avenue 
New York 22, New York 


VY Quantity V Quantity 
....Carbon and Low Alloy Steel Castings ....Gray lron Castings 
....Carburizing of Steels 
....Malleable tron Castings 
....Welding the Stainless Steels 
....Wood & Wood-Base Materials 
....Engineering Coppers 

...Clad and Precoated Metals 

.... Wrought Non-Leaded Brasses 
.... Silicones—Properties & Uses ‘ 

....Short Run Press Formed Parts ....Conversion Coatings for Metals 

... Finishes for Plastics .... Synthetic Rubbers 

....How to Select a Wrought Steel .... Titanium 

.... Impact Extruded Parts ....Materials for Gears 

....Finishes for Metal Products ....Mechanical Tubing 

....Nodular or Ductile Cast Irons .... Joining & Fastening Plastics 

.... Industrial Textile Fibers ....Aluminum Alloy Castings 

... Pressure Sensitive Tapes ....Thermal Insulation Materials 
....New Stainless Steels ....New Developments in Ceramics 
....Foam Plastics ....Designing with Heat Treated Steels 
....Electroplated Coatings ...Porcelain Enamels, Ceramic Coatings 
....Materials for Electrical Contacts ..Paper as an Engineering Material 


....How to Select and Specify Glass 
....Nickel Silvers 

....Hard Coatings and Surfaces 

... Selecting Plastics Laminates 
....Hot Forged Parts 

....Solid Electrical Insulation Materials 
....Fluorocarbon Plastics 

...Magnesium and Its Alloys 


oe eee eee eee ee eee ee ee | 
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[_] Yes, I am a subscriber to MATERIALS IN DESIGN ENGI- 
NEERING and would like to be put on your mailing list to receive 
each future Manual, when reprinted. Please start with the 
og eS issue. Upon receipt of your invoice, I will pay 
$4.00 for a year’s supply. 
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foam is to be improved, a glass 
fiber of suitable length, coating, 
and percentage in the final formu- 
lation can generally be found. 
However, changes in other phys- 
ical characteristics must also be 
considered to be certain they have 
not exceeded useful limits. 

For instance, when high hys- 
teresis losses are desirable, as in 
impact cushioning, the properties 
can be achieved by adding 5% of 
1/32 in. milled glass fibers. The 
resulting finished polyurethane 
foam will have high compression 
strength and low elongation. The 
material offers sustained resist- 
ance and rebounds slowly, making 
it an excellent shock absorber. 


New Polyurethanes 
Withstand 300-400 F 


Two polyurethane products hav- 
ing substantially improved phys- 
ical properties at high tempera- 
tures have recently been developed. 
The development of these two new 
products—one a solid elastomer 
and the other a foam—should 
open up a whole new temperature 
range for these highly versatile 
materials. 

Heat resistant rubber 

One product, a polyurethane 
rubber called Genthane §, is avail- 
able in pilot plant quantities from 
General Tire & Rubber Co., Chem- 
ical Div., Akron, Ohio. Products 
made from the new rubber are 
said to have remarkable stability 
at temperatures up to 300 F ana 
to have good resistance to hydro- 
carbons, oxone and oxygen. 

In tests conducted at General 
Tire, no degradation was observed 
in Genthane S specimens after 


PROPERTIES OF GENTHANE S 





| | | ey 3630 
OER RAT EP 59 
Durometer Hardness..................... A 66 
Compression Set (22 hr, 158 F),%......... 18 
Crescent Tear Strength, psi................ 225 
Yerzley Resilience, %.................0008: 66 
ak ve cusecsvetcsaests <—20 






























STAINLESS COSTS LESS 
THAN ALUMINUN- | 
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parm D0 you know that the 
square-foot cost of 
« — Stainless steel sheet for curtain wall panels is usually equal 
“i — to or lower than aluminum when compared in thicknesses of 
equal indentation resistance? For example, Type 302 stainless 
it § Steel, .022” thick is equal to .051” aluminum and costs only 
s | 62¢ per sq. ft., as nner 4 to 67¢ per sq. ft. for 3003-H14 
‘~ ~ anodized aluminum. 








WASHINGTON STEEL CORPORATION 























ved For additional information on 8-F Woodland Avenue, Washington, Pa. 

all gauges, fill in and mail the coupon. _ tp oR Ro 
less steel vs. aluminum for curtain wall panels. 

— Name 

7” Washington Steel Position 

Corporation Pahl 

6 WASHINGTON, PENNSYLVANIA City Zone State 


For more information, turn to Reader Service card, circle No. 438 
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ROBLEM 


Low-Hydrogen 
Electrodes 


P&H Low-Hydrogen electrodes give 
you industry’s widest choice of alloys 
for welding “difficult” steels. There’s 
a chemical analysis to match most 
parent metals. 

Welds are of X-ray quality, with great- 
er ductility at high tensile strength, 
and better impact properties. For 
more detailed information, write for 
Bulletin R-29, Dept. 301G, Harnisch- 
feger Corp., Milwaukee 46, Wisconsin, 


HARNISCHFEGER 


WELDERS « ELECTRODES 
POSITIONERS 


For more information, circle No. 367 














aging for 200 hr at 212 F; only 
slight changes were noted in the 
tensile strength, elongation and 
hardness of the specimens after 
aging 200 hr at 250 F. At 300 F, 
Genthane S was found to retain 
its strength much longer than 
styrene-butadiene rubber (SBR), 
chloroprene (neoprene) or natural 
rubber stocks. The polyurethane 
rubber seems to lose its tensile 
strength, elongation and hardness 
very slowly at 300 F, whereas 
styrene-butadiene stocks lose al- 
most all of their tensile strength 
and elongation in a few hours. 

According to the producer, Gen- 
thane S does not have a useful 
life at 350 F; at this temperature 
degradation is severe. 

General Tire says Genthane S 
compares favorably with nitrile 
rubber in its resistance to oil. The 
material is usually attacked by 
polar solvents and hot water, but 
it is said to give excellent service 
when in contact with either paraf- 
fin or aromatic hydrocarbons. The 
polyurethane rubber is useful at 
temperatures as low as -20 F or 
below. 

Heat resistant foams 

At a recent meeting of the Iso- 
cyanate Symposium of the Society 
of Plastics Engineers, held in 
Minneapolis, Minn., V. V. D’An- 
cicco, Garwin Polymer Products, 
Inc., North Haven, Conn., de- 
scribed his company’s work in the 
developement of heat resistant, 
rigid polyurethane foams. The 
rigid foams are based on a new 
polyisocyanate component called 
polymethylene polyphenylisocya- 
nate, trade named “Papi” by the 
company. 

Mr. D’Ancicco says Papi-based 
rigid foams can retain 70% of 
their room temperature strength 
at temperatures as high as 400 F 
with a shrinkage of only 2%. He 
says this represents an increase 
of more than 150 F over the use- 
ful temperature range at which 
conventional polyurethane foams 
can function. In his paper, Mr. 
D’Ancicco outlined a number of 
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Greater Profit and 

Operational Flexibility 
with a 

YODER SLITTER 


Even if you use less than 100 tons of 
varied strip sizes per month, it will 
pay you to investigate the savings that 
are possible through the operation of 
a Yoder slitter. Savings per ton increase 
rapidly as coil size and width of strands 
decrease...so much, that under average 
operating conditions, a slitter will pay 
for itself in a few months. 


From a small stock of standard mill- 


| width coils, a Yoder slitting line enables 


you to meet unexpected demands, or 
to supply “special” width slit strands 
in a matter of a few hours. This flexible 
operation increases plant efficiency, 
resulting in savings of time and money 
through simplified production planning 
and greatly reduced strip inventories. 


The Yoder line includes slitters of every 
size and capacity for coil or sheet stock. 
Send for the all-new, 1958 edition of 
the Yoder Slitter Book. It is a compre- 
hensive text on the mechanics and 
economics of slitter operations with 
time studies, cost analyses, and other 
valuable data. Write to: 


THE YODER COMPANY 


5546 Walworth Avenue * Cleveland 2, Ohio 


ROTARY 
SLITTING 


LINES 





For more information, circle No. 391 
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UNICHROME BRIGHT CRACK-FREE CHROMIUM MADE THIS 
TION. Photographs show results of 72 hour acetic acid salt spray 
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DIFFERENCE IN PROTEC- UNICHROME SRHS@® CHROMIUM MADE THIS DIFFER- 
test. Part at top was plated ENCE IN THICKNESS. Enlarged cross sections of identical 


with ordinary chromium according to automotive manufacturer’s specifications for copper, nickel, steel rods show ratio of thickness of plate from ordinary chro- 
chromium finishing. Part at bottom had same copper and nickel deposits but Unichrome Crack-Free mium solution (top) to thickness from SRHS Chromium Solution 
bottom) . . . a much thicker deposit in the same plating time! 


Chromium replaced the ordinary chromium, thus greatly increasing corrosion resistance. 








How to get more corrosion resistance 


from chromium plate 


When consumers find fault with decorative chro- 
mium plate, it’s generally due to early corrosion. 

This trouble starts with pores and cracks that 
occur in all ordinary chromium in the range of 
thicknesses generally used for decorative plating. 
Road chemicals, salt atmosphere and fumes find a 
path right down to base metal. Corrosion starts. As 
corrosion increases, finish failure progresses, allow- 
ing still more corrosion. 

But you can stop this at the source. 


THICKER, CRACK-FREE CHROMIUM 


Chromium itself is passive. It doesn’t corrode. Elim- 
inate pores and overcome its cracking and you 
greatly improve its corrosion protection. Pores 
are eliminated by thicker plating. To overcome 
cracking, use the Unichrome Bright Crack-Free 
Chromium Process. This deposit is free from cor- 
rosion-admitting cracks. It has already been used 
in automotive production for a year. 


MINIMIZE PRODUCTION PROBLEMS 


Unichrome Crack-Free Chromium is far superior 
to ordinary chromium not only in protection, but 
also in operating advantages. The solution is self- 
regulating. It offers improved throwing power, also 
better coverage — even over passive nickel. 


TO PLATE THICKER CHROMIUM 


For those who desire thicker deposits but do not 
require freedom from cracking, other Unichrome 
self-regulating processes offer distinct advantages. 
They plate up to 80% faster than ordinary chro- 
mium plating processes. They cover parts with less 
dulling or burning, are less susceptible to clouding 
due to current interruption. Control is simplified by 
their self-regulating features. 

Whichever process is best for your products, 
Metal & Thermit has over 30 years of service experi- 
ence to help you make it work. Call in an M&T 
plating engineer to survey your requirements, tell 
you what’s needed for the results you want. Or, 
send for Bulletins. 


METAL & THERMIT 
CORPORATION 


GENERAL OFFICES: RAHWAY, NEW JERSEY 
Pittsburgh « Atlanta « Detroit * E. Chicago e Los Angeles 
In Canada: Metal & Thermit — United Chromium of Canada, Limited, Rexdale, Ont. 


For more information, turn to Reader Service card, circle No. 505 
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“Wear parts” made from KENNAMETAL 
help keep production high, downtime low 


Against (NH4)2S0, 


MES 


SUPER-D-HYDRATOR 


More than 400 of these centrifuges are 
now in service, with a combined daily 
capacity in excess of 1,600,000 cubic feet. 


KENNAMETAL components 
last 2 to 6 times longer... 


On Unloader Knives: When processing 
corrosive Ammonium Sulfate (Coke 
Plant), the best life of any material 
tried for unloader knives on this crystal 
dehydrator was less than three months.+ 
With Synthetic Ammonium Sulfate, 
the knives lasted little more than a 
month. By changing to knives made 
from Kennametal hard tungsten car- 
bide, service life has been increased to 
twelve months or more with Coke Plant 
Sulfate, and up to four months with 
Synthetic Sulfate. 


On Distributor Tips: With sulfates of 
either kind, Kennametal Distributor 
Tips in the feed assembly last up to 
eight months—double the life of any 


*Trademark 
+Based on an average daily through- 
put of 100-150 tons. 


ee 


other alloys tried. Kennametal parts 
cost less in terms of longer life, in- 
creased production, and less downtime. 


Chances are Kennametal can help 
you solve a problem involving corro- 
sion, abrasion, erosion, or contamina- 
tion. The Kennametal “family” of hard 
carbides includes grades three times as 
rigid as steel .. . grades that last up to 
60 times as long as steel . . . grades that 
retain high strength at 2200°F and 
above or at subzero temperatures. 

Let us tell you more about Kenna- 
metal and how it has helped others 
solve problems that may be similar to 
yours. Write to KENNAMETAL, INC., 
Dept. MDE, Latrobe, Pennsylvania. 


INDUSTRY AND 





For more information, turn to Reader Service card, circle No. 450 
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properties 
foams. 

Compressive strength—A Papi- 
based rigid foam with a density 
of 18 lb per cu ft has compressive 
strengths of 1000 psi at 50 F and 
500 psi at 400 F; another Papi- 
based foam with a density of 10.5 
lb per cu ft has compressive 
strengths of 250 psi at 50 F and 
180 psi at 400 F. 

Tensile strength — Papi-based 
foams with a density of 6 lb per 
cu ft have tensile strengths of 80 
psi at room temperature and 30 
psi at 400 F. Conventional foams 
of the same density have tensile 
strengths of approximately 180 
psi at room temperature and 10 
psi at 325 F. 

Compression set—Samples of 
rigid Papi-based foams were com- 
pressed to 90% of original height 
and held at 158 F for 22 hr. Re- 
sults of the test show that a foam 
with a density of 13 lb per cu ft 
has a compression set of 5.3%, 
and a foam with a density of 3.5 
lb per cu ft a compression set of 
4.2%. 


of Papi-based 


rigid 


Unique Test Method 
Gives Corrosion Rates 


New information that may lead 
to more advantageous selection of 
existing corrosion resistant ma- 
terials as well as the development 
of new corrosion resistant mate- 
rials is expected to be uncovered 
as a result of a new method of 
determining the corrosion rate of 
metals. 

The new method, presently be- 
ing used by Carpenter Steel Co. 
in its new corrosion research lab- 
oratory (see p 183), makes use of 
two unique pieces of equipment: 

1. A “Corrosometer.” This is 
an extremely precise instrument 
which measures the corrosion rate 
(in terms of microinch penetra- 
tion) as a function of changes in 
electrical resistance of a given 
specimen. Here’s how it works: 
Comparative electrical resistances 
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From the Dow family of plastics ...look to 


STYRO 


and its variety of 





highly molidable formulations 


This photo developing tank would be a nightmare for the 
molder if it weren't for versatile Styron*. 


Four different Styron formulations were employed, all 
of which have two things in common: exceptional mold- 
ability and unyielding resistance to chemicals commonly 
used in photographic processes. The tank wall and cover 
are Styron 700 in a special opaque camera black, selected 
for its high gloss finish and heat resistance. Styron 475 
was used for the integrally molded center shaft and 
lower reel because of its excellent strength and ease of 
fabrication. 


The crystal clarity and easy moldability of Styron 666 
were put to good use in the upper reel. Forone of the most 
difficult molding assignments—the thermometer-agitator 
rod—Styron 689 with its exceptional flow characteristics 
for intricate molds was chosen. 


You get advantages like these with each member of the 
Dow family of thermoplastics. See your Dow man soon. 
THE DOW CHEMICAL COMPANY, Midland, Michigan, 
Plastics Sales Department 1534D-1. 


*Trademark of The Dow Chemical Company 


“J 





From developing tanks to pipe linings— 
Dow plastics lead the way 















STYRON* - TYRIL* - ETHOCEL* - SARAN : POLYETHYLENE: PVC RESINS 


For more information, turn to Reader Service card, circle No. 382 
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A few typical applications of Taylor Vulcanized Fibre 








Welders’ Helmets Golf Club Face Inserts Carrying Cases 





Motor Insulation Abrasive Discs 











Switch Parts Sliding Door Guides Shuttles and Bobbin Heads 








Vulcanized Fibre 
Is Versatile 


The applications of Taylor Vulcanized Fibre are many in 
number. This is because of its many unusual characteristics. 
It is a hard, dense material with excellent physical, mechanical 
and electrical properties. It is tough and resilient; has high 
resistance to impact, abrasion, wear, organic solvents, oils 
and gasoline; it can be machined, stamped, punched and 
formed; it is attractive in appearance, light in weight. 


Taylor Vulcanized Fibre is available in a number of different 
grades, in sheets, rolls and turned rods. Undoubtedly you have 
an application where the unique properties of vulcanized fibre 
can be put to work in your product. A Taylor application 
engineer will be glad to discuss requirements with you and 
recommend the best grade to fit them. Get the benefit of his 
advice by contacting TAYLOR FIBRE Co., Norristown 41, Pa. 


ylor 


VULCANIZED FIBRE 





LAMINATED PLASTICS 


For more information, turn to Reader Service card, circle No. 470 
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of specimens with known cross 
sections are measured and the 
samples subjected to corrodents. 
The Corrosometer’ then plots 
changes in electrical resistance— 
and thus the differences in cor- 
rosion resistance—as a function 
of the reduced cross section pro- 
duced by corrosion. 

According to Carpenter, the in- 
strument provides an important 
means of comparing alloys for 
particular applications, evaluating 
the effects of specific contami- 
nants on corrosion rates, checking 
the effects of velocity and check- 
ing the effects of variations in 
temperatures. What is perhaps 
most important, however, is that 
the instrument can obtain in 24- 
48 hr results that previously re- 
quired two to six weeks by other 
methods. 

2. Heat transfer test equip- 
ment. This unique piece of equip- 
ment, an exclusive Carpenter de- 
velopment, is said to predict cor- 
rosion rates of metals used in 
heat exchangers more accurately 
than: any test method presently 
being used in the steel industry. 
Here’s how it works: A _ small 
sample is clamped over an open- 
ing in a glass vessel. The sample 
is then electrically and externally 
heated, so that the heat is trans- 
ferred through the sample into 
the corrodent contained in the 
vessel. The corrodent may be any 
aqueous chemical solution, and 
test temperatures may range from 
140 to 390 F. The solution con- 
centration is maintained’ by 
means of a reflux condenser and 
control of pressure with the glass 
vessel. The solution temperature 
is regulated by auxiliary heating 
elements surrounding the glass- 
ware. Corrosion is determined by 
weight loss measurements on the 
sample. 

According to Carpenter, the 
rates obtained are more accurate 
than those obtained through 
standard boiling tests because: 
1) the sample and solution are at 
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LINK-LOCK provides 
pressure-tight closure 

on this rigidly specified 
equipment container 





SIMMONS 


FASTENER CORPORATION 


1759 North Broadway, Albany 1, New York 
QUICK-LOCK * SPRING-LOCK + ROTO-LOCK + LINK-LOCK » DUAL-LOCK 


See our 8 page catalog in 
Sweet’s 1958 Product Design File 











Note—Commercial and Military Packaging Engineers: 


Rugged LINK-LOCK 


...- your best answer to exacting closure problems 


For more information, turn to Reader Service Card, circle No. 375 








Photograph courtesy of Craig Systems, Inc. 


Simmons LINK-LOCK provides quick opening and closing as 
well as impact-resistant dependability on transit cases manu- 
factured by Craig Systems, Inc., Danvers, Mass. 


The cylindrical Craig container above is gasketed and pres- 
sure-tight, and contains delicate electronic equipment. Twelve 
LINK-LOCK fasteners are used on this model. 


Here’s why LINK-LOCK is ideal for use on military cases pro- 
duced to exacting specifications as well as on inexpensive 
commercial containers: 


e Impact and shock resistant (positive-locking). 

¢ High closing pressure with light operating torque..... 
insures pressure-tight seals where required. 

e Available in 3 sizes, for heavy, medium, and light duty. 

e Compact design... lies flat against case even when unlocked. 

e Opening and closing by wing-nut, screwhead, or hex nut. 

e Flexible engagement latch design...can be varied to suit 
different conditions. 


Also available: Spring-Loaded LINK- 
LOCK. Ideal for the less expensive 
containers where costs won’t permit 
precision production. Spring pro- 
vides take-up to compensate for set in 
gasketing, irregularities of sealing 
surfaces, and mounting inaccuracies. 





Where does the versatile Simmons LINK-LOCK belong in your 
design? For complete information and specifications, send 
for the Simmons Catalog today. Samples and engineering 
service available upon request. 
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CUT and FORMED 


10 ENGINEERING SPECIFICATIONS | different temperatures, thus sim- 
ulating the actual relationship 


that exists between the metal walls 
of a heat exchanger and the cor- 

+s duction of parts ‘ ron 
ped for precision produ rodent it handles; and 2) edge 


We are equip tubing. ihe wie atti, ai a done 
t. flared, flanged, and bulged from = he finished effects are eliminated as a result 
cut, ; of exposing only the surface of 


i intained 
Original wall thickness : ness wary from no burr to iy th 
“tuoximum butt It 1” “the LD. or O.D. the sample. This is important be- 
* tiprove Your ° “product Dn efficiency and reduce cause in actual service the edge 
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Thin Ceramic Parts 


Dace dike for Electronic Devices 


Alumina ceramic parts as thin 
as 0.005 in. are now available 
Fe in production lot quantities from 

American Lava Corp., Cherokee 
o Blvd. & Mfgrs. Rd., Chattanooga 
5, Tenn. The producer says the 
parts are dimensionally accurate 
and are so thin they are actually 
translucent. In electron tube ap- 
plications, the ceramic parts are 
said to: 1) withstand high de- 
| m : gassing temperatures; 2) reduce 
| mR ; ane damage from fatigue failure and 
| _ | 070 | heat deterioration; and 3) elim- 
ee inate emission losses caused by 
M5 | high temperatures, shock and 
= vibration. 

American Lava says the cera- 
mic parts are satisfactory for 
micro-wave windows, transistor 
~ platforms, insulators for hearing 
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Co mae — aids, radio crystal cages, tinker- 
si FLATTENED : : 
oe toys for high temperature ampli- 

ee : fiers, high temperature relays, 


transformers and fuses. 
(more What’s New on p 160) 
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OVER 500 MILLION KLEINER parts have been produced 
ands accepted by electronic manufacturers. Consider 
/ tubular parts when designing for automation and 
i miniaturization. 








1 ALEINER “: oe 

| SPECIALTIES INC. Electron tu ' 
mina ceramic are said to extend the 

P. O. BOX K, DUNELLEN, NEW JERSEY sauneibie temperature as of the 
completed tube. 


For more information, turn to Reader Service card, circle No. 428 
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This Sandusky Centrifugal Casting—one of 
four produced for Westinghouse Atomic 
Equipment Department—meets radio- 
graphic, intergranular corrosion, and all 
other rigorous chemical and physical tests. 


SANDUSKY 
CASTING ible 4 giant stator shells 






Specified by Westinghouse for 4 canned 
motor pumps soon to be integral parts 
of reactor system in Yankee Atomic 
Electric Plant in Rowe, Massachusetts 


One king-size 17-ton Sandusky casting 
supplied the main motor bodies (stator 
shells) for the four pumps being built by 
Westinghouse, each to handle 23,600 g.p.m. 
of pressurized water through the reactor 
core. 

The 25-foot-long Sandusky casting was 
centrifugally spun of a modified CF-8 
(Type 304 L) stainless steel, then ma- 
chined by Sandusky to a 3” wall thickness, 
3144” on the O.D. This huge casting was 





4 





hydrostatically tested to 3800 psi before 
being sectioned into four 68” lengths. 

These stator shells represent another 
new and exacting application for Sandusky 
Centrifugal Castings—which may offer a 
practical and economical answer to your 
cylindrical requirements also. They are 
available in diameters from 7” to 54”—in 
lengths up to 33 feet—in heat- and cor- 
rosion-resistant stainless, carbon and low- 
alloy steels and a wide range of copper-base 
and nickel-base alloys. 

Let us show you how Sandusky Cen- 
trifugal Castings can help solve your 
cylindrical problems. Write to us at San- 
dusky, Ohio. 


‘@)_) CENTRIFUGAL CASTINGS 


SANDUSKY ~ 


FOUNDRY & MACHINE CO. 





SANDUSKY, OHIO Stainless, Carbon, Low-Alloy Steels —Full Range Copper-Base, Nickel-Base Alloys 


For more information, turn to Reader Service card, circle No. 473 
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HARDER SURFACE ! 
HIGH RESISTANCE 
TO SCRATCHING... 

TO CHEMICAL AND ACID 
ATTACK...TO IMPACT 
AND HEAT 


—, 














a) 

RIGID CR-39 id 
OPTICALLY CLEAR 

PLASTIC SHEETS 


It’s superior to any other plastic! If you need an optically clear, 


rigid, thermosetting plastic sheet that looks like plate glass yet is half 
the weight, specify CR-39—has greater resistance to impact, crazing, 
chemicals, acids, wear, abrasion and weathering. Here are some of 
the hundreds of uses for this amazing plastic: 


@ Protective lens for @ Photographic filters 
welding helmets @ Marine windows 

@ Instrument dials, panels @ Safety guards and goggles 
and windows @ X-ray equipment and 

@ Plastic mirrors accessories 

@ Plotting surfaces @ Projection slides 


We can supply in sheet form, thicknesses from .020 to .500, or preci- 
sion-fabricate and cut to your exact needs. Write or phone today for 
complete details, specifications and samples of CR-39. WE ALSO 
MANUFACTURE EVR-KLEER RIGID CAST ACRYLIC PLASTIC 
SHEETS AND OTHER SPECIAL FORMULATIONS. 








CAST OPTICS 


CORPORATION 


550 Newman St. 
Hackensack, N. J. 
HUbbard 9-4000 


Manufacturers 


of 
EVR-KLEER* 
Rigid Plastic 
Sheets 


EVR-KLEER* 
Registered Trademark 
of Cast Optics Corp. 
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Silicone Fluid Operates 
Between -40 and 500 F 


A methyl phenyl] silicone fluid 
is now available which will with- 
stand more than 1000 hr exposure 
to air at 485 F without decom- 
posing or gelling. It is produced 
by Silicone Products Dept., Gen- 
eral Electric Co., Waterford, N. Y. 
Designated 81705, the fluid can 
be used for a variety of applica- 
tions over the temperature range 
of —40 to 500 F. 

Because of its temperature and 
oxidative stability, 81705 is sug- 
gested as a heat transfer medium 
in thermostatic controls and in 
high temperature instrument cali- 
bration and oil sterilization baths. 
Its low power factor and a di- 
electric strength exceeding 30 kv 
suggest its use as a liquid dielec- 
tric for capacitors, condensers 
and small transformers. 

The fluid can also be used as a 
high temperature lubricant for in- 
struments, clocks, timers, thermo- 
stats, oven doors and conveyor 
bearings. The company says it is 
an excellent lubricant for sliding 
and rolling friction with hard- 
ened steel and other materials in- 
cluding bronze, copper and nylon. 


Reinforced Plastics 
Are Strong at 500 F 


Two fiberglass-reinforced plas- 
tics materials have been developed 
by Mesa Plastics Co., 11751 Mis- 
sissippi Ave., Los Angeles 25, 
Calif., for high temperature appli- 
cations. 

Diall FS-4, a long fiberglass- 
filled diallyl phthalate molding 
compound, has a flexural strength 
of 6700 psi, a compressive strength 
of 6500 psi, and a tensile strength 
of 4270 psi at 500 F. The plastics 
compound sells for $1.75 per lb. 

Diall FS-5, a short fiberglass- 
filled diallyl phthalate molding 
compound, has a flexural strength 
of 2000 psi, a compressive 
strength of 6000 psi, and a ten- 




















How to be sure you're using 
the right cold-heading wire 


It pays to be fussy about the grade 
of cold-heading wire you use in 
operations like upsetting, forging or 
roll-threading. The job is half licked 
when you start with the correct type 
of steel wire. 

Steel wire for cold-heading is 
a Bethlehem specialty. There are 
many ways in which our experience 
might prove helpful in bettering your 
production of cold-headed items. 

At your invitation we will gladly 
study your products, equipment 
and process ... and recommend 
the grade of steel that will perform 
the best. Then we’ll carefully pro- 
duce the steel to meet your needs. 


BETHLEHEM STEEL 


For more information, turn to Reader Service card, circle No. 453 


Bethlehem cold-heading-quality 
wire is made to rigid standards. It 
is uniform in analysis and free from 
injurious surface defects. Thorough 
inspection at every stage of produc- 
tion typifies the quality-control 
that’s behind every ton we ship. 
One of our technical men will be 
glad to discuss cold-heading with 
you—or any other application of 
steel wire. Bethlehem makes nearly 
all kinds of steel wire. Just phone 
the nearest Bethlehem sales office, 
or drop a line to the address below. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


gETHLEHEN 
STEEL 
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«e- Specified ‘‘centrifugal’’ 
because uniform, close-grained 
metal was wanted 


These castings are sections of a special fractionating column, 
cast and flanged as illustrated at the right; machined and 
finished at the left. 


Why centrifugal castings, you ask? 


Specifications called for an exceptionally close-grained, 
uniform metal structure free from blowholes of any sort on 
the inner face. Centrifugal castings assure this superior 
metal structure. 


Our service to industry is two fold: centrifugal castings and 
static castings, produced in one of the most modern and best 
technically controlled foundries in the country. Why not try 
Duraloy for your next high alloy casting requirement? 


OFFICE AND PLANT: Scottdale, Pa. 


EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 


ATLANTA OFFICE: 76—4th Street, N.W. 
CHICAGO OFFICE: 332 South Michigan Avenue 


DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 


For more information, turn to Reader Service card, circle No. 481 
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Electrical parts manufactured from 
fiberglass-filled diallyl phthalat, 
molding compounds. 


sile strength of 4500 psi at 500 F. 
It sells for $2.75 per lb. 

Both materials are said to have 
good resistance to fungus, sol- 
vents, acids and alkalis. They are 
also said to have good dielectric 
strength, high arc resistance, low 
dissipation factor and low water 
absorption. 


Surface Finishing 
Technique for Wood 


A machine process called Super 
Microseal is said to impart a 
smooth, glossy, mar resistant fin- 
ish to any type of wood at a rate 
of 90 to 120 linear ft per min. De- 
veloped by Satin Surfaces, Inc. 
(subsidiary of General Plywood 
Corp.), Louisville, Ky., the proc- 
ess will be licensed to wood prod- 
ucts manufacturers. throughout 
the world. 

The technique uses pressure and 
friction to create heat which 
melts lignin, a natural plastic in 
the wood’s surface. This is 
blended with a synthetic resin 
especially developed by Reichhold 
Chemicals, Inc., White Plains, 
N. Y., for use with the machine 
process. The two together are 
said to form a dense, extremely 
smooth, mar and water spot re- 
sistant surface about 1/24 in. 
deep. The surface is not a film 
or overlay, but actually part of 
the wood. 

The producer says the process 
eliminates hand sanding, sealers 
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a bulletin of practical new ideas 





from Corning 





Hot tip! 

This is a glass 
welding torch 
nozzle. You'll 
find them used on 
the inert gas weld- 
ing rigs made by 
a number of up- 
to-date manufac- 
turers. 

Main reason for the switch to glass? 
You can keep close watch over the weld, 
avoid the kind of mistakes that can run 
into big money when you’re working on 
expensive alloys. 

Some of these welding nozzle tips are 
made out of Vycor brand glass No. 7913, 
a 96% silica glass that’s been degassed. 
Special firing to remove moisture reduces 
the tendency to deform at high operating 
temperatures. 

All glass welding tips are fashioned 
from heavy-wall tubing that could be 

held as close as 

+ .001”. Also, some 

pretty fancy ma- 

chining and form- 

ing goes into them. 

One type calls for 

—precision grinding 

of an outside taper, another for the same 

treatment on the inside—both for friction 

locking. And the tip we make for one 

firm has a bulb-like configuration to 

increase gas turbulence. All tips are fire- 
polished for added strength. 

From all we’ve been able to discover, 
the men in the shop are quite enthusiastic 
about these rugged, heat-resistant glass 
tips that let them watch the welds go by. 
Likewise for the people who buy these 
tips from Corning and sell complete rigs to 
welders. They get what they need, when 
they need it, at a price that makes sense. 

Special glasses, along with special tech- 
niques for either custom or mass produc- 
tion, await your appraisal. Which brings 
us to a standing offer: Bring us your 
knotty problem—product or process— 
and we'll see if we can’t come up with a 
glass answer. 

Or put some data at your fingertips by 
sending for Bulletin B-91, ““Vycor brand 
industrial glassware by Corning.” In it 
you’ll find all facts about infrared and 
ultraviolet transmission, heat and chem- 
ical resistance, and forms in which you 
can get these glasses. 





How not to foul 
up the works 


It’s really very simple: If you’re using 
spun insulation in electric motors, you 
have to keep the stuff from falling into 
the moving parts and fouling up the works. 

Two things to keep in mind when 
selecting a material for this application: 
(1) It has to stand up to quite a bit of 
heat. (2) It can’t be a conductor. 


Some materials that are good insulators 
can’t take the heat. Others function well 
at high temperatures but are not 
insulators. 

Glass solves both problems. So, people 
who make electric motors build them 
with wedges made from Pyrex brand 
glass No. 7740. (We supply the glass in 
rod form.) 

This particular Pyrex brand glass 
offers a number of useful characteristics. 
It is corrosion resistant and has a linear co- 
efficient of expansion of 32.5 x 10-7 in/in 
between 0° and 300°C. Dielectric prop- 
erties at 1 Mc and 20°C. are as follows: 


Power factor .46 
Dielectric constant 4.6 
Loss Factor 2.1 





Wedges made from glass rod support spun 
insulation in electric motors. Glass is non-conduct- 
ing and able to stand high temperature without 
deforming. 


You can get Pyrex brand glass No. 7740 
in a variety of forms— pressed ware, blown 
ware, plate, tubing, rod and panels. 

Mechanical, thermal, electrical, and 
chemical properties of this glass and 27 
others are spelled out in Bulletin B-83. 
Check the coupon for a copy. Also ask for 
IZ-1, “Designing With Glass for Indus- 
trial, Commercial and Consumer Appli- 
cations.” 


Blues in the white 


Grand Coulee Dam is quite an impressive 
sight. It stands 550 feet high, and 4,173 














feet wide. At night it’s illuminated by 686 
high wattage floodlights, covered with 
colored front lenses. 





These lenses are red, green, blue, and 
yellow. And part of the lighting plan 
requires making white by adding red, 
green and blue. } 

That’s where the trouble started. 
The equipment manufacturer required a 
very precise shade of blue. And despite years 
of experience in making colored glass, 
Corning had no blue on hand todo this job. 

So our researchers came to the rescue. 
They developed a special glass and called 
it (for obvious reasons) “Front Glass 
Blue.’ Lenses made of this glass produced 
just the right shade. And along with the 
red, green and yellow lenses, they were 
heat-resistant, too. 

Each lens used in this colorful spectacle 
measures 18 inches in diameter and 
weighs almost 7 pounds. All 686 were 
pressed from standard molds, delivered in 
record time. 

O.K., you’re not interested in color. 
Still there might be some glass or glass 
product that can be of help to you. Good 
introduction to the fascinating world of 
glass technology is the booklet, ““This Is 
Glass.” In its 64 pages you'll find facts 
and pictures that might give you some 
ideas. Remember: Corning can do almost 
anything with glass. 


CORNING GLASS WORKS, 50-8 Crystal Street, Corning, New York 


Please send me: B-91, “VYCOR brand industrial glassware by Corning” [_] 8-83, “Prop- 
erties of Selected Commercial Glasses” [] IZ-1, “Designing With Glass for Industrial, 


Commercial and Consumer Applications” [_] 


Zz 
Q 
3 
@ 


Dicteciaseincts eaten tebe dniiabaniemesnatpmm 


Perri irrr rrr rr errr rrr irr rrr rr rr 


“This Is Glass” [_]. 
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THERMOSTATIC BIMETAL 


ACTUATES ANOTHER PRECISION PRODUCT 
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NorStat Type A Thermostats (non-adjustable shown) provide 
make and break control of electrical circuits in appliances, heat- 
ing and ventilating equipment, business machines, vending 
devices, manufacturing machinery and accessories. Which makes 
it quite likely you’ve unwittingly depended upon this hidden 
control in a percolator, beverage vendor, solder pot, furnace, 
sterilizer — or scores of other temperature actuated devices. The 
operating range is from O° F. to 650° F. Accuracy is assured by 
NorStat’s lubricated adjusting system insulator which rides on 
a raised dimple in the lower spring blade — and, of course, by 
the reliable actuating element of Chace Thermostatic Bimetal. 


In order to produce a large volume of sensitive controls such as 
the NorStat Thermostat and know that the devices will continue 
to function without attention, the manufacturer must select his 
source of bimetal with care. He must be assured that the 
actuating element is of the alloys most suitable for his purpose, 
that tolerances are maintained always, that manufacturing 
processes and equipment are such as produce top quality, that 
the price is fair — quality considered —and that the integrity 
of the source is beyond question. Our more than a third of a 
century devoted exclusively to the development and production 
of precision thermostatic bimetal is his assurance of our quali- 
fications to satisfy the most demanding. 


So remember Chace when you, too, design for protection of life, 
valuable equipment, or for temperature actuation or indication. 
Dependable Chace Thermostatic Bimetal is available in over 
30 types, in strip, coil or completely fabricated and assembled 
elements to your design. Send for our new 1958 booklet, ‘’Suc- 
cessful Applications for Chace Thermostatic Bimetal,’”’ containing 
many pages of design data. 


W. M. CHACE CO. 
Thernorstalic Bimelal 


1615 BEARD AVE., DETROIT 9, MICH. 


For more information, turn to Reader Service card, circle No. 423 
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and second coatings and cuts the 
cost of finishing doors, furniture 
| parts, cabinets, house trailer and 


boat parts, and other wood prod- 
ucts by at least 75%. 


Since stain can be introduced 
into the wood surface during the 
process, a final finish can be at- 
tained without further applica- 
tion of paints or _ varnishes. 
Otherwise, the machine-made sur- 
face, which costs about %¢ per 
sq ft, serves as a base for a single 
coat of paint, oil stain or varnish. 









| Soft Silicone Rubber 
_ Has High Strength 


Can a low durometer silicone 
rubber have compression-deflec- 

| tion characteristics approximat- 
| ing those of firm sponge, yet have 
| tensile, tear and elongation prop- 
erties approximating those of 
| higher durometer silicone rubber? 
Yes, say researchers at Connec- 

ticut Hard Rubber Co., 407 East 

St., New Haven 9, Conn., who 
have come up with such a com- 
pound. The researchers say their 
compound, having a Shore Du- 
romoter A hardness of 25 +5, has 
30% compression set after aging 

70 hr at 300 F. The compound, 
designated M-717, has a tensile 
strength of 800-1000 psi, an 
elongation of 600-800%, and a 
| tear strength of 120 lb per in. at 
room temperature. A commercial 
50 durometer silicone rubber com- 
pound has a tensile strength of 
800-1000 psi, an elongation of 
200-300%, and a tear strength of 








Low compression set is the fel- 
ture of a new low durometer silicone 
rubber compound. 
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TOOLS 
uses fewer parts 


and cuts 
production costs 
VA mel(-MmacKiiliter: 





“We set out to make the best looking—best perform- 
ing—best priced line of woodscrapers on the market. 
Die casting helped us do it”, reports Mr. Gringer, 
President, *Allway Tools. 

There’s no doubt about it—Allway 4 Edge Wood 
Scrapers for fine and rough work, and Allway Finish- 
ing Scrapers for fine work are easily one of the best 
designed and easiest performing scrapers available. 
And a vital factor in their design and manufacture 
has been the full use of all the inherent advantages of 
zinc die casting. 

Each blade mount is a light-weight, rigid, ribbed 
casting of great strength. Allway Scrapers have to 
withstand lots of hard pressure without bending or 
cracking. 

All design requirements, mounting bosses, correct 
curvature for effective blade angle, clean edges and 
finish, high production rate, were economically 
achieved. In addition to their quality design and 
construction, Allway Scrapers have to be competi- 
tively priced. 

Allway takes the zinc die castings as they come in 
— drills and taps a hole or swages a rivet stud as 
required in each model — firmly stakes a steel handle 


to it — adds blade and vinyl grip, and the scraper is 
ready for market. Result — simplified, fast, low-cost 
production and a superior product. 

When you are confronted with problems of lower 
production costs or product improvement, consider 
die casting and bring your problem to us. Our com- 
plete four-fold service will help provide the answers. 
Contact your nearest Mt. Vernon sales representative 
for quick action. 


*Allway Manufacturing Co., N. ¥. C. 





MT. VERNON 
DIE CASTING CORP. 
STAMFORD, CONNECTICUT 
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PARTICIPANT 


GUILDERLAND, N. Y.: Mr. David H. King, 75 Willow St. 


ne ccuawtuce — LUTHERVILLE, MD.: Mr. C. Mcintosh Gordon, Mays Chapel Rd. 
felt | Bele ee CLEVELAND, OHIO: Mr. Grant Eller, 6 East 194th St. 
‘licone | +. BROOKLYN, W. Y.: Robert V. Moore, 2317 Plumb 2nd St. 


Ach ; ster, P.0. Box 115 
1, 61 Exeter Street 


For more information, turn to Reader Service card, circle No. 493 
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‘Continue to wre (Mongomite !’ 


TYPICAL TEST REPORT SHOWS MORGANITE 
OUTLASTS OTHER MOLD MATERIALS 7 TO 1! 
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Bearings 
Pump Vanes 
Valves 

Slides 

a og gn Seal Noses 
“S| Gland Rings 
Rod Packings 
Piston Rings 


Electro- 
Mechanical 






CAM THRUST 
BEARING 








JET ENGINE MORGANITE 


PUMP VANE © CURRENT COLLECTOR Contacts 


Specihy SELF-LUBRICATING 
MORGANITE 





Production engineers and product designers! 
Morganite offers many important advantages 
.«.is self-lubricating, non-contaminating, 
corrosion resistant, non-warping, and non- 
gumming. Get all the facts on cost-saving, 


Call or write 
for complete 
information — 
no obligation. 








ll 











high-performance Morganite components now. 


VL. ..+FOR OVER HALF 
A CENTURY 

3324 48th Avenue 
=. INCORPOR D Long Island City 1. N. Y. 


Manufacturers of Fine Carbon Graphite Products including Mechanical Carbons, Motor 
and Generator Brushes, Carbon Piles, Current Collectors and Electrical Contacts. 


Distributors of 99.7% Pure Al,0; Tubes and Crucibles 


For more information, turn to Reader Service Card, circle No. 412 
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65 lb per in. at room temperature 

Anticipated uses for M-717 in- 
clude various sealing applications. 
The company is making the com- 
pound available as made-to-order 
sheets, moldings and extrusions, 





Other News... 


Ferrous metals 


> Three improved die steels—a car- 
bon steel, a 5% chromium steel and 
a pre-hardened 5% chromium steel 
—are available from Latrobe Steel 
Co., Latrobe, Pa. 


> Better aluminum-coated steel wire 
for electrical devices has come out 
of the development of a new process 
that applies thick aluminum coatings 
to the wire. The coated wire, called 
Alumoweld, is in limited production 
at Copperweld Steel Co., Warren, 
Ohio. The coating process was de- 
veloped at Battelle Memorial Insti- 
tute, Columbus, Ohio. 


Nonferrous metals 


> Germanium crystals, manufactured 
to specifications from 0.1 to 30 ohm- 
cm (N or P type), are now avail- 
able from Semimetals, Inc., 133-20 
91st Ave., Richmond Hill 18, N. Y. 
Price of the single crystal germa- 
nium is $800 to $1200 per kg. 


> Cold drawn nickel wire and rod 
in sizes from % to 0.002 in. in dia 
and in widths up to 6 in. are obtain- 
able from Techalloy Co., Inc., Rahns, 
Pa. The nickel wire and rod are 
made of special heat resisting alloys 
developed by the International Nickel 
Co. 


Plastics and rubber 


>A flame retardant fiberglass-poly- 
ester laminate for electrical insula- 
tion has been introduced by Glastic 
Corp., 4321 Glenridge Rd., Cleveland 
21. The company says the laminate 
costs far less than specialty grades 
previously required to meet flame re- 
tardance requirements. 


» Machinable stock of diallyl phthal- 
ate can be obtained in a wide variety 
of shapes and sizes from Mesa Plas- 
tics Co., 11751 Mississippi Ave., Los 
Angeles 25. The company guaran- 
tees the stock to be free of voids, 
cracks and porosities to insure com- 
plete machinability to any configu- 
ration. 


(continued on p 1/8) 
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CYMAC® Window on 
Circuit Breaker Contacts 


A removable transparent cover through 
which contacts are clearly visible is the 
outstanding feature of a new circuit 
breaker recently introduced by Stand- 
ard Control Division of Westinghouse 
Electric Company. The cover of the 
Saf-T-Vue circuit breaker, which re- 
veals at a glance whether contacts are 
open or closed, is molded of CYMAC 201 
methylstyrene acrylonitrile copolymer, 
which provides necessary transparency, 
heat and break resistance, and surface 
hardness at comparatively low cost. 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
‘32 Rockefeller Plaza, New York 20, N. Y. 


In Canada: Cyanamid of Canada Limited, Montreal and Toronto 





Conceived as both mixer and server of beverages and 
sauces, the new Waring Drink Mixer serves graciously 
anywhere in the home. In accord with the need for style, 
portability and economy, the mixing cavity, motor hous- 
ing, handle and pouring spout are molded in one unit of 
CYMEL 1077 melamine molding compound—familiar to 
consumers in popular MELMAC® dinnerware. This styling 
in CYMEL keeps down size, weight, and cost. CYMEL pro- 
vides insulation, strength, resistance to heat and staining, 
excellent stability, low moisture absorption, permanent 
rich molded-in color and hard surface. 








Two complete one-piece mixer bodies are molded of 
CYMEL in each cycle. Mixing cavities and motor housings 
are formed by cores. Here, mold is open, motor housing 
cores have been automatically retracted, and the two 
mixers are being manually removed from top-cavity 
cores. Molder is Shaw Insulator Company. 











— CYANAMID — Plastics 


and Resins 





Division 


Offices in: Boston + Chorlotte + Chicago + Cincinnati - Cleveland + Dollos - Detroit - Los Angeles - New York - Ookiand + Philadelphia - St. Lovis + Seattle 


For more information, turn to Reader Service card, circle No. 504 
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Federal Short Run Stampings 
may be your answer 






Consider these advantages Federal ‘“‘Controlled Toler- 
ance’ Short Run Stampings can give you. First, a 
savings of up to 80% of the cost of conventional tooling 
methods. Second, quicker delivery due to our special 
methods of tooling and manufacturing. Third, quality 
| component parts made exactly to your specifications 
I], by skilled craftsmen using modern methods on modern 

| machines. They all add up to quality stampings in 
any quantity from two pieces to 10,000 of any stamp- 
| able material up to 10” x 14” in size and up to %%” 
| thick. Send your print or part to nearest plant for a 
Federal Analyzed Quotation. 





Write for free Catalog 201. Tells how to reduce costs by 
using short run stampings .. . full of 
design tips. 






QUALITY STAMPINGS 


ifil 


IN SMALL QUANTITIES 





3 PLANT LOCATIONS 


FEDERAL TOOL & MANUFACTURING CO. 
zr Alabama Ave., Minneapolis 16, Minn. 


FEDERAL SHORT RUN STAMPING, INC. 
9862 Lyell Avenue, Rochester 6, N.Y. 


FEDERAL STAMPING COMPANY 
7397 Atoll Ave., No. Hollywood, Calif, 
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Other nonmetallics 
> Vacuum metallized paper has been 


developed by Vaculite Corp., 70 
Memorial Dr., Cambridge 42, Mass 
The material is a highly reflectant 
metallic-coated sheet having the ap- 
pearance of polished aluminum but 
able to be processed like paper in 
all converting equipment. 


» An ethylenic resin-coated fabric 
called Armalon has been developed 
by E. I. du Pont de Nemours & Co., 
Inc., Fabrics Div., Wilmington 98, 
Del. The coated fabric, said to re- 
main pliable at both high and low 
temperatures, has potential use as 
camera bellows, dark room curtain- 
ing and drawing board covers. 


Finishes 


> A clear coating called Irilac 1000 
has been developed by Allied Re- 
search Products, Inc., 4004-06 E. 
Monument St., Baltimore 5. The 
coating is said to provide protection 
against corrosion, fingerprinting and 
abrasion on base metals and electro- 
chemically and chemically finished 
surfaces without changing the ap- 
pearance of the metallic surface. 


» An organic coating for household 
appliances, known as Dynakote, has 
been developed by Canadian Indus- 
tries Ltd., P. O. Box 10, Montreal, 
Canada. Based on a cross linked 
vinyl copolymer, the coating is not 
attacked by acids from citrus fruits 
or sour milk and has good resistance 
to alkaline solutions, 


Joining materials 


>A self-sealing threaded fastener 
called Uniseal is available from Uni- 
seal Co. of Calif., 8021 S. Western 
Ave., Los Angeles 47. Designed for 
commercial and military aircraft, 
the fastener contains a thin shim of 
Teflon set in a specially designed 
groove. 


»An adhesive for bonding scrap 
polyurethane foam to form new 
sheets or molded articles has been 
developed by Java Latex & Chemical 
Corp., 1713 West Farms Rd., New 
York 60. The adhesive, Javabond, is 
said to withstand dry cleaning and 
washing after it has been cured. 


»>NVD is the name given to Du 
Pont’s improved adhesive for bond- 
ing vinyl compounds to fabrics of 
nylon and Dacron polyester fiber. 
The improved material has high 
bond strength and good shelf life. 
The adhesive is current!y available 
as a partially formulated compound 
from B. B. Chemical Co., Cambridge, 
Mass. 





















Wide range of premix moldings by the Plastics Division of General American Transportation Corporation includes: automotive air conditioning cabinet for O. A. Sutton Corp., 
Inc.; Silvertone portable TV cabinet for Sears, Roebuck and Co.; air duct and glove compartment for a leading automobile manufacturer; vending machine air duct for Vendo Co. 


Premix moldings give you all three... quality, economy, versatility 


Like to market better products and cut costs at the same 
time? Then premix moldings are for you! 


When resins and reinforcing fibers are blended beforehand, 
more complex molds are not only possible but completely 
practical. Slots, grooves, holes, bosses and parts with varying 
wall thicknesses can be formed right in the mold. And 
whether the part is simple or complex, you'll get moldings 
with uniform strength and wall thicknesses. Premix moldings 


are improving products and cutting costs for a wide variety 
of industries using strong, rigid, reinforced plastics. 


Molders across the nation rely on Dow Vinyltoluene and 
Dow Styrene for top-quality premix moldings. They can 
help you to better products at lower costs. For the names 
of molders and suppliers, contact your nearest Dow Sales 
office or write to THE DOW CHEMICAL COMPANY, Midland, 
Michigan, Plastics Sales Dept. 2206G-1. 


YOU CAN DEPEND ON 
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NOW, hopper-fed 


headless 
set screws 


AUTOMATE 
SUB ASSEMBLY: 


~, 






CUT Operational Time 80% to 90% 
CUT Floor Area 

CUT Floor Waste from 30% to 0 
CUT Worker Fatigue 


The new Setko System can be 
used for almost any headless set 
screw application in sub or final 
assembly. All type points and 
most popular styles of set screws 
can be hopper fed. 






























This is what users 
have to say about 
Setke Hopper Feeding... 


“Increased insertion rate of 14-20, 
x Ya socket head set screw in shaft 
lock collar from 1200 a day by 
manual insertion to 2400 a day.” 


“Set Screw insertion in rotor was 
increased from 5600 to 9600 in an 
eight hour day. We get better 
quality insertions.” 

“Reduced rejects to almost zero. 
Increased insertion rates from 2000 
to 4800... Almost triple.” 










HEXAGON AND 
FLUTED SOCKET SLOTTED SLABBED 
SET SCREWS SET SCREWS SET SCREWS 








LICK RECESSION COST 
PROBLEMS WITH SETKO. 


SEND FOR NEW FREE 
SELECTOR CHART of Self 
eit= 


Locking 
Set Screws. 





Shows how 
and where to 
use over 1,001 
combinations 
for particular 
applications. 


Write today 
for your copy 
and full 

at information... 
Use your letterhead or write your 
mame and address in the margin of 
this page... Tear out and mail. 

















Pat. No 2,638,945 
Ee Other Patents Pending 


crevy 
& DAfg.Co. 


149 Main Street, Bartlett, Ill. 


4 
%, 
7) 
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AT WORK 


Missile—cont’d from p 12 


The missile itself is powered 
by liquid-fueled (oxygen and hy- 
drocarbons) rocket engines and 
is designed to carry a thermo 
nuclear warhead 5500 nautica 
miles. 

The airframe is manufacture 
and the entire missile assembled 
by Convair (Astronautics) Div. 
General Dynamics Corp. 





Complex molding is done in one operation using a new technique. 


Drink Mixer Uses New Molding Method 


M@ The new Waring drink mixer 
shown in the accompanying photo 
is a good example of how a new 





Melamine drink mixer. 


ENGINEERING 
Formerly Materials & Method; 





design led to a new plastics mold- 
ing technique. According to Shaw 
Insulator Co., design requirements 
called for the mixer to be portable 
and have a one-piece, molded 
melamine body consisting of in- 
tegral mixing cavity, motor hous- 
ing, handle, pouring spout, motor 
mounting bosses and plug re- 
ceptacle opening. 

Melamine was selected for its 
heat and break resistance and 
mechanical stability. However, the 
job turned out to be too difficult 
for conventional transfer molding 
techniques. 

The new technique, developed 
by Shaw and called the “3-plate 
plunger transfer mold,” solved 
the problem. It employs a floating 
plate through which the material 
runs to the various mold cavities 
in a downward flow rather than 
a lateral flow along the mold- 
parting line. As a result, several 


advantages are achieved: 1) closer 


grouping of cavities; 2) direct 


For more information, circle No. 460 ¥ 
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ESIGNED IN CELANESE FORTIFLEX... 





DRUM VALVE ASSEMBLY 


MOLDED IN FORTIFLEX BY DELAWARE BARREL & DRUM CO., INC., WILMINGTON, DEL 


New Delaware drum valve is a Fortiflex-inspired design improvement 


When corrosive materials come in steel or plastic drums, 
this is the spigot to thread into the bung hole! The valve— 
molded in one part—is made entirely of Fortiflex . .. 
resistant to acids and alkalis, heat and cold, with economical 
molded-in threads. Result: longer, trouble-free, dependable, 


corrosion proof service life. 


Fortiflex is presently available in four melt indexes 
developed to accommodate a wide range of conditions and 
applications of interest to designers and manufacturers. 


For more information and/or test quantities, use the coupon. 


Celanese® Fortiflex® 


Fortiflex...a@_2-Oaueae plastic 


Canad 


an Affiliate: Canadian Chemical Co., Limited, Montreal, Toronto, Vancouver. 
Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, N. Y. 16 


TYPICAL PHYSICAL AND CHEMICAL PROPERTIES OF FORTIFLEX 


Properties of Fortiflex ‘‘A’’ Related to Melt Index 


FORTIFLEX RESINS 
PHYSICAL PROPERTIES ASTM METHOD A-20 A-70 A-250 A-500 


Melt Index D-1238-52T _ 0.2 0.7 y BS 5.0 

Heat Distortion Temp. (66 psi) D-648-45T °F. 185 185 180 180 

Brittleness Temp OF, —200 —180 —160 —100 

Impact Strength, izod D-256-54T ft. Ib./in. 23 18 13 3 
(Ye" x Yo" injection-molded bars) notch 

Tensile Strength, 


UNITS 


D-638-52T psi. 3700 3600 3500 
Elongation, First Tensile 
Yield Point D-638-52T % 25 25 25 25 


Properties of Fortiflex “‘A'’ Not Affected by Melt Index 

PHYSICAL PROPERTIES ASTM METHOD UNITS VALUE 

Density g/cc. 0.96 

Refractive Index N25D 1.54 

Hardness, Shore D a 65 
psi. 150,000 

Water Absorption %, wat. gain < 0.01 

(Ye" specimen, 24 hrs. immersion (@ room temp.) 


Flammability D-635-44 


in. /min, 1.0 


Celanese Corporation of America, Plastics Division, 
Dept. 102-H, 744 Broad Street, Newark 2, N. J. 


Please send: [[] more information on, [_] test quantities of Fortiflex. 


Name_ 
Company 
Address 


City 




























































































Looking at tomorrow's metal. . . today 


at your command...... 


COMPLETE FACILITIES FOR 
YOUR METALS DEVELOPMENT 


Here, at the Westinghouse Metals Plant, industry 

can develop, create or improve metals and methods W 545 

without heavy capital investment. Complete modern , 

facilities for melting, forging, conditioning, heat 2 
treating, hot and cold rolling, precision casting and NICROTUNG , 
powder metal molding are coupled with the latest 

metalworking equipment. Westinghouse can help you ie 
proceed from the raw material to your finished part HI -RNIK ee 
or product. ee 


Use the Westinghouse Metals Plant. This combina- 
tion development and pilot-plant facility provides 
the place where your new metal ideas can be scaled 
under proved production conditions. 


Write today for booklet B-6570, describing this new 
concept in metals development. Westinghouse 
Electric Corporation, Materials Manufacturing 
Department, Blairsville, Pa. J-05009 


*Panel at right shows a few outstanding metals developed 
by Westinghouse. 


You CAN BE SURE...1F ITS Westi nghouse 


For more information, turn to Reader Service card, circle No. 414 
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flow through the runners fr: 
loading well to the gate; 
greater flexibility in choice of 
gate location; and 4) size of the 
loading well need be no larger 
than is necessary for efficient 
loading. 

According to Shaw, the new 
technique was the only method 
by which the mixer could be 
molded. However, the technique 
itself is applicable to a wide 
variety of difficult and complex 
transfer molding applications. 


Magnesium-Thorium 
Used in Bomarc Missile 


Light weight, stiffness and re- 
sistance to heat are the reasons 
given for the selection of magne- 
sium-thorium alloys for the Air 
Force’s Bomarc interceptor mis- 
sile. The missile, built by Boeinz 





Cross-hatched area shows exten- 
sive use of magnesium-thorium sheet 
a 


- « »« Bomarc interceptor missile. 


regs 
4. 














































le 


re- 


ns 





en- 


eet 









WHO BUYS 
DIE CASTINGS? 


These 
Industries 
Do! 


Zn 128,000 


de. 


Last year, die casting ac- 
; counted for the largest single use 





of zinc — displacing galvanizing Agricultural, Automotive Other 
2 : < 2 Mining Construction (Motor Vehicles) Transportation 
for the first time in history as the Equipment 


metal’s major consumer. 


Commercial Electronic Devices 
: . : Industrial Machinery & Communication Office Equipment & 
Consumption of zinc for die and Tools Equipment Business Machines 


casting in 1957 is estimated at 
370,177 tons. This amounts to In 15.750 
40% of all slab zinc consumed 
last year. Shipments of zinc die 
castings by job shop, or custom 
producers represented some 61% 
of the zinc die casting metal con- 
sumption totals. The balance rep- 


resents captive production by END USE DISTRIBUTION OF DIE CASTING SALES IN 1957 
end product manufacturers. (By Metal, By Weight in Tons) 


Prior to 1928, the year Bunker Totals represent all job shop sales. Captive use not included. Source: Reports of mem- 
Hill pioneered the production of bers to American Die Casting Institute. 
| "“four-nines” metal, die casters Legend: 
| would never have dreamed that ll Zinc [J Aluminum wie: Magnesium & others 
| their zinc-base products would 
become a vital factor in modern — 4 er 
'  @ngineering processing. Least of 
all could they have foreseen that 
in a relatively short span of years 
their infant industry would out- 
rank the galvanizing industry as 


the nation’s largest consumer of S 
zinc. Plumbing, Heating & Photographic, 


Zn 3,875 














Timing & Time 
Builders Hardware Optical, Recording Operated Devices, 
Devices, etc. Clocks 
! DIE CASTING Toys, Sporting 
Goods, Personal 
i Home Appliances Goods & Jewelry National Defense 


| is the Process 


Zn 41,250 


ZINC, 
the Metal 













BUNKER HILL, 








THE PREFERRED ZINC a ie, 
BUNKER HILL 99.99 + % ZINC 


EASTERN SALES AGENTS 
ST. JOSEPH LEAD COMPANY, 250 PARK AVENUE, NEW YORK 17 





SALES OFFICE FOR PACIFIC COAST 
THE BUNKER HILL CO., 660 MARKET ST., SAN FRANCISCO, CALIF. 
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New Molded Profile 


Reveals Techniques 
for Better Rubber Specs 


In the early stage of planning 
and design, it was questionable 
whether this face mask could be 
molded in rubber—in one piece 
—practically, yet economically 
.. . and here’s why. 

It calls for an ingeniously 
designed and machined mold to 
provide for facial contours, air 
inlets and outlets, undercuts, 
feathered edges, valve mounts, 
fastenings, etc.—one of the 
hardest-to-fill cavities ever en- 
countered. Also, the rubber must 
be compounded to flow freely 
inside this complicated form 
and still maintain its knitting 
qualities. How was this ac- 
complished? 

While the mask was still in 
the design stage the customer 
realized the importance of con- 
sulting a rubber specialist. From 
this conference came an exchange 


of suggestions which led to a 
practical and functional design 
that permits molding these masks 
with unusual speed and economy. 
Here’s the idea. 

While a job is still on the draw- 
ing board consult with rubber 
specialists. Suggestions can often 
be made to eliminate high tool- 
ing costs or high priced com- 
pounds. End results give you 
better rubber parts, better per- 
formance and lowest cost. Re- 
gardless of how simple or com- 
plex your rubber needs may be 
call Continental—specialists 
since 1903. 


Engineering catalog. 

In addition to custom-made parts, 
Continental offers an extensive line of 
standard grommets, bushings, bump- 
ers, rings and extruded shapes. Hun- 
dreds of these are shown in the No. 
100 Engineering Catalog. Send for a 
copy or refer to it in Sweet’s Catalog 
for Product Designers. 


Ctewitr addivenent’ in POBBLL? 
ongirenal yg CONTINENTAL 


CONTINENTAL RUBBER WORKS - 


1985 LIBERTY ST. » 


ERIE 6 + PENNSYLVANIA 
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Courtesy Scott Aviation Corp. 








Airplane Co., weighs only 7500 || 
and makes extensive use of mag 
nesium-thorium sheet, extrusions 
and castings. 

The Bomarc project actuall 
marks the first large-scale use of 
these alloys. The cross-hatched 
area in the accompanying sketch 
shows the extent to which the new 
material is being used. In the 
form of sheet, it is used for 46% 
of the upper and 32% of the lower 
wing surfaces; the entire upper 
and lower skins of the elevator 
stubs and doublers, fins and rud- 
der doublers; the aft section of 
the body; the nose section skins; 
and the doors. In addition, mag- 
nesium-thorium extrusions are 
used for the leading and trailing 
edges of all control surfaces, and 
sand castings are used for certain 
parts of the airframe. 

According to Dow Chemical Co., 
magnesium-thorium alloys in fin- 
ished form are the least expensive 
of all airframe materials strong 
enough to perform at speeds of 
1500 mph. 


Molded Vinyl Plastisol 
Used in Traffic Marker 


Lightweight traffic markers said 
to be strong enough to stand up 
under normal use, yet flexible 
enough to completely regain their 
original shape even after being 
crushed, are now being molded of 
vinyl plastisols. 

According to Goodyear Tire & 
Rubber Co., the new hollow, cone- 
shaped markers are ideal for pro- 
viding safety for utility crews, 
protecting newly painted traffic 





USE THE ‘SELECTOR’—You will find 
properties of most engineering mate- 
rials, plus names and addresses of 
suppliers, in M/DE’s Materials Selec- 
for reference issue, published last 
September. 
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Crere WAS a growing surplus in the United States 
Treasury—the Polygamy Act was passed—letter 
postage was reduced from three cents to two cents— 
the Brooklyn Bridge was opened—standard time was 
adopted—in 1883, when two young men, just gradu- 
ated from Worcester Polytechnic Institute, established 
the business bearing their names—WYMAN-GORDON. 
The total capital was $27,000. 

Integrity, initiative, ambition and ability were theirs. 
Endowed with these qualities and privileged to operate 


is 
eae So in 
So Ae 
“es = 





under that unique American system of free, private, 
competitive enterprise the Company prospered and 
grew. 

On this our 75th anniversary, we salute the spirit 
of our founders and we pledge our every effort to help 
preserve, against the steady erosion of the last quarter 
century, that system which has made our nation what it 
is today and which has enabled us to build the greatest 
industrial production in the world, resulting in the 
highest standards for all segments of our people. 


WYMAN-GORDON COMPANY 


ESTABLISHED 1883 
FORGINGS OF ALUMINUM ©§ MAGNESIUM © STEEL © TITANIUM 


HARVEY, ILLINOIS 


WORCESTER 1, MASSACHUSETTS DETROIT, MICHIGAN 
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STEEL CASTINGS’ help build 








t 


dependability into the modern 
cargo carrier... 

















Vreaipcally 





UNITCASTINGS! J \ 























Transporting America’s 

products by truck-trailer is a gigantic, 
ever-increasing task—calling for dependable, 
rugged, long-lasting equipment. 

This is the reason many manufacturers of 
over-the-highway carriers specify foundry engineered 
UNITCASTINGS for many component parts. 


High quality cast steel affords intricate, one-piece designs 
. . Offers uniformity and strength for longer life, 
less maintenance, and more dependable product service. 


And... foundry engineered UNITCASTINGS, 
produced by superior methods, assure steel castings that 
are internally sound ... surfaces that are clean and 
dimensionally accurate... and require minimum 
finishing. Lower finished cost is the real advantage 

of specifying UNITCASTINGS. Write for 

complete information today! 


UNITCAST CORPORATION, Toledo 9, Ohio 


In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 















SPECIFICATION 
STEEL 
CASTINGS 
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Cone-shaped vinyl traffic markers 
can be lighted from within. 


stripes, and marking airport run- 
ways and temporary traffic lanes. 

Because the markers are trans- 
lucent, they can be lighted from 
within for nighttime use (see 
photo), and the tops of the cones 
are designed to accept adapters 
for holding flags, signals. or 
blinker lights. The markers are 
not affected by grease, tar or dirt, 
and are easily cleaned. 











Fused silica crucibles—The cru- 
cibles shown above are now being 
used for melting silicon, germanium 
and other semiconductors, where ex- 
tremely careful control of purity is 
required. According to Corning Glass 
Works, the new crucibles are avail- 
able in sizes up to 2% in. in dia and 
3 in. long, and can be used at tem- 
peratures up to 2600 F. (For in- 
formation on other uses of fused 
silica see MATERIALS & METHODS, 
Feb ’57, p 106.) 
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RARE EARTHS SERVE YOU EVERY DAY 


A variety of common uses of these unique materials 


Ve’ve often suggested on this page 
hat you might find interesting and 
profitable uses for the rare earths in 
your manufacturing processes. Here 
are some of the common but none-the- 
less exciting applications of rare earths. 











If you are a camera fan, you've prob- 
ably heard about rare element glass 
developed by Eastman Kodak. It is 
called “rare” because it contains, among 
other things, lanthanum which is one 


of the rare earths. 


Kodak utilized the principle that 
rare earth glass has a very high refrac- 
tive index in relation to its dispersion. 
It, therefore, bends light more and 
spreads colors less. This permits pro- 
duction of lenses with shallower curves 
and, consequently, less inherent aber- 
ration. The result: higher quality lenses 
with fewer glass parts. 


Rare element glass was perfected by 
Kodak for high precision military needs 
during World War II. The exciting part 
of the story is that Kodak’s optical en- 
gineers have now found a way to pro- 
duce rare earth element glass lenses in 
quantity at greatly reduced costs. 


ULL 





a report by LINDSAY 


That’s why today you can get so fine a 
precision Kodak lens so economically. 


Next time you get color slides with 
beautiful, needle-sharp images, shot 
with your favorite camera (Kodak, of 
course), you can thank the imaginative 
engineering of the people at Kodak... 
and think, too, of the amazing versatil- 
ity of the rare earths. 


IF YOU WEAR GLASSES 
Chances are that your glasses were pol- 
ished with ceria, a rare earth oxide pre- 
ferred by many of the better optical 
firms. Cerium oxide is also widely used 
to polish high precision optical instru- 
ments, mirrors and other glass special- 
ties. Speaking of versatility, certain of 
the rare earths are used to decolorize 
glass; others add the lovely, delicate 
colors so many people like in fine glass- 
ware. 


HAVE A LIGHT 
Top quality lighter flints are made of 
misch metal (an alloy of mixed rare 
earths). Rare earth metals are also used 
to create better alloy steels and mag- 
nesium alloys for high temperature 
service. 


OUT OF 
THIS WORLD 
Thorium, intimately 
associated with the 
rare earths, is literally 
out of this world — in 
the outer atmosphere! 
For thorium is an es- 
sential metal in the 
production of the alloy skin of the third 


PLEASE ADDRESS INQUIRIES TO 





stage of a rocket. Thorium has unique 
qualities which make it possible to pro- 
duce a thorium-magnesium alloy which 
does not burn up at the fantastic speed 
of the rocket—up to 18,000 miles per 
hour. ‘ 


AND A FEW MORE 


More perhaps than you have suspected, 


you enjoy every day the benefit of the 


truly remarkable qualities of rare 
earths. They are used in the production 
of such widely diversified daily essen- 
tials (to name only a few) as movie pro- 
jectors, textiles, ceramics, paint, TV 
picture tubes, petroleum, chrome plat- 
ing, electrical resistance alloys, phar- 
maceuticals, ink, X-ray machines. Does 
all this give you an idea you can ex- 
plore in your business? 


THIS IS THE ““COMMERCIAL” 
As the TV announcer Says, we pause 
for a brief announcement. If you are 
thinking about the possibility of using 
rare earths, even in the high purities, 
don't worry about availabilities. Most 
of them are available for prompt ship- 
ment in quantities of an ounce to a car- 
load. How much do you need? Even 
more important, prices have been 
sharply reduced during recent years. 
You'll find the rare earths economically 


practical .. . and wonderfully useful. 





So here’s ample evidence that rare 
earths touch you in some way virtually 
every day. Certainly they are worth 
your own critical investigation. What 
helpful information would you like 
from us — today? 


| INDSAY CHEMICAL | )IVISION 


American Potash & Chemical Corporation 


For more information, turn to Reader Service card, circle No. 420 
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The potash crystallizers under construction above are two of by welding. Although these units were not stress-relieved or heat- 
seven that were shop- and field-fabricated, then field-assembled treated, there was no sign of stress-corrosion cracking after a year 


No stress-relieving here 





—no stress-corrosion cracking! 


Field-assembled from NEW AMPCO METAL GRADE 8 


Improved Ampco Metal Grade 8 puts an entirely readily with any electric process, without pre-heat 
new slant on fabricating copper-base alloy equip- or post-heat and without hot-short cracking. 
ment to handle steam and corrosive media at ele- Talk this over with your Ampco field engineer. 
vated temperatures. Or write Ampco Metal, Inc., Dept. 11-H, Milwaukee 

At a major oil refinery, for example, field-welded 46, Wis. West Coast plant: Burbank, Calif.— 
piping of Ampco Metal Grade 8 has handled hot Southwest plant: Garland (Dallas County), Texas. 
sulphuric-acid sludge for a year and a half without 


stress-corrosion cracking. @ 
New, patented Ampco Metal Grade 8 also sim- 
plifies field repairs and alterations. You can weld <> 


For more information, turn to Reader Service Card, circle No. 370 
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... AT A GLANCE 


ANNUAL CONSUMPTION OF POLYETHYLENE FILM should increase to about 300 
million pounds by 1960, according to Vincent M. McCarthy, U. S. 
Industrial Chemicals Co. Mr. McCarthy based this prediction 
on the fact that improved techniques are now making the use of 
polyethylene film highly practical in applications for which it was 
previously considered impractical. In 1957, an estimated 200 
million pounds of polyethylene film were used. 


THE RECENT INCREASE IN COPPER PRICE—from 25 to 26%¢ per lb—wmay be the 
beginning of a series of price increases after two years of steady 
decreases. According to Charles Brinckerhoff, president of 
Anaconda Co., prices should definitely climb in the next six 
months. He suggested that 30-32¢ per lb wculd be an "agreeable" 
price for copper. 


re SS __—,—lL ttt 


CONSUMPTION AND IMPORTS OF PLATINUM=-GROUP METALS DROPPED SHARPLY in 
1957 as compared to the all-time high levels of 1956. According to 
the Bureau of Mines, domestic use in 1957 was 3% below that of 1956 
and imports were 33% lower. Platinum prices decreased considerably 
during the last year—from $103 to $67 per oz. 


LEGISLATION TO IMPOSE A 4¢=PER-LB IMPORT DUTY ON ALUMINUM pig and ingot 
was recently introduced in the House of Representatives. According 
to Howard H. Baker (R, Tenn.), aluminum imported from France 

L is now being offered in Chicago for 2l¢ per 1b and in New York for 

21.3¢ per lb. Domestic aluminum is presently selling for 24¢ ner lb. 


8 PRICE OF POLYVINYL ALCOHOL HAS BEEN REDUCED by Du Pont in an attempt to 
"broaden markets." According to the company, five major grades have 
been reduced a total of from 4% to 15%. The material is used primarily 


pat for adhesives, paper and textile sizes and in the manufacture of 
_ polyvinyl acetate emulsions. 
oa THE FIRST INCREASE IN THE PRICE OF LEAD after nine consecutive decreases 
as. in more than two years was made by all major lead producers late in 
1s-6 June. The new price is 11%¢ per 1b, up from 1l¢. The increase was 
® reported to have resulted from a significant advance on the London 


market which in turn was prompted by reports that the U.S. was 
ready to institute a new stock=piling program. 







The next quarterly tabular report on Prices of 
Materials will appear in the September issue. 
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this is important enough 
fo read twice! 


Now, for the first time, you can obtain 1, 2, ora 
dozen prototype high alumina ceramic parts for 
development work in your own plant... at 
low cost. 

This new service is available to “‘custom- 
make”’ any small-lot number of Frenchtown 
engineered ceramic parts to your exacting 
specifications. Here’s an opportunity to put 
these look-ahead materials ‘through the mill” 
| to help solve a materials problem for new or 
| existing products, without the 
barrier of buying production run 
quantities. Want to know more? 
Write, outlining your problem. 
Ask, too, for a copy of our 4-page 
bulletin which describes the 
complete line of Frenchtown 
engineered ceramics. 


frenchtown 2orssxs's 


FRENCHTOWN, NEW JERSEY 









| 



































OFFERS: 


LOW COST-An economy model of the well 
| known Huckbolt Fastener offering the de- 
| sirable features of that fastener plus some 
| | special features of its own. 
| 
| 
































BROAD GRIP ADAPTABILITY -—Six sturdy lock- 
ing grooves on the fastener pin allow an 
unusual grip extension for each grip-size 































| of pin. 

| THREE HEAD STYLES-The “Utility” fastener is 

| offered in standard brazier, round and 90° 

| countersunk heads to meet your require- 
ments. | 


TWO COLLAR TYPES-The “Utility” fastener | 
may be used with standard 2LC collar or 
with the 3LC which has a broad, sturdy, | 
pre-engineered washer as an integral part. 


FULL STRENGTH-The “Utility” fastener offers 
full rated tensile strength of the standard 
CL fastener, diameter for diameter. 


CUTS STOCK REQUIREMENTS. Six annular lock- 
| ing grooves provide greater grip flexibility 
} thus affording full coverage of your re- 
quirements with fewer grip sizes. 














PLASTICS AND SUPPLY CORP. 
630 BROADWAY, NEW YORK 12, N.Y 


Branch Warehouses 


NEWARK «+ PITTSBURGH + MIAMI 
















MANUFACTURING COMPANY 


2480 BELLEVUE AVENUE + DETROIT 7, MICHIGAN ¢ Phone WA. 1-6207 
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‘| AND SUPPLY 


Other News... 


» Another cut in zine production has 
been made by New Jersey Zinc Co. 
The latest curtailment reduces the 
ompany’s production rate to about 
50% of capacity. According to the 
company, the cut was “unavoidable” 
because domestic markets are being 
“flooded” by foreign imports, caus- 
ng an oversupply at a time when 
consumption is decreasing. 


» Price of sheathing fir plywood has 
been increased for the second time 
in only a few months. New price is 
$98 per 1000 sq ft, up from $96. In 
May, the price was raised to $96 
from $93. A year ago, however, the 
price was $108. Sanded fir plywood 
prices remain unchanged at $64 per 
1000 sq ft. 


> Steel production capacity will have 
to be expanded approximately 45% 
by 1970 to meet expected needs, ac- 
cording to Prof. Donald R. G. Cowan, 
University of Michigan. As of Janu- 
ary of this year, annual U.S. steel 
capacity was about 140 million net 
tons; by 1970, it will be about 200 
million net tons. 


>» Prices of low density polyethylene 
resins have been reduced by East- 
man Chemical Products, Inc. and 
Allied Chemical Corp. Allied’s re- 
ductions—from 35¢ down to 30¢ per 
lb—affect A-C Grades 6A and 617A. 
Eastman’s reductions apply to Epo- 
lene N—reduced from 45¢ to 35¢ 
per lb, and Epolene E—reduced from 
48¢ to 40¢ per lb. 


> U.S. production of tin plate will be 
increased by more than 60% when 
Inland Steel Co.’s new tin mill is 
completed some time in 1960. Ac- 
cording to Joseph L. Block, presi- 
dent, the expansion is being made 
to meet the expected “rapid growth 
in the use of tin-coated steel for 
cans.” When complete, the new tin 
mill will have an annual capacity 
of 165,000 tons, bringing the com- 
pany’s total annual capacity up to 
435,000 tons. 


> The $6-per-ton steel increase which 
Alan Wood Steel Co. had scheduled 
for July 7 was cancelled because 
“other steel producers did not go 
along.” The company, ranking 23rd 
in steel production capacity, had 
planned to raise prices in order to 
help “offset mid-year wage boosts,” 
but it conceded that it would back- 
track if its “large competitors” 
failed to hike prices too. 














achieved by Good Design and 


LICL ter meta 


The two go hand in hand. RIGID-tex Metal has 
texture that imparts sparkling brilliance; color 
that adds irridescent beauty! 


Good design must also be practical. Here too, 
RIGID-tex Metal contributes with strength far 


Yj; enn GY, ~ greater than flat metal, greater yield and impact 
be ora i G~ strength, greater rigidity ...and even more than 


scratches and smudges to provide a permanence 
of finish and beauty never before attained. 


Let RIGID-tex Metal help you achieve more 





») 
| 
| 
| 


| this...a mar-resistant surface that conceals 




















beautiful ... more practical . .. more outstand- 

ing designs. There are over 40 standard patterns 

from which to choose — in all metals — all 

Pattern 2-WL }{, COlors. Write for literature and samples today! 
————-----——---------- 
ee ee ew Tell me more about RIGID-tex Metal. 

cae 
i C] Send a copy of “Pattern Selector” show- | 
ing all the standard patterns. | 
(] Send a sample of RIGID-tex Metal. 
[_] Send name of nearest distributor. | 
l 
Name | 
Address___ 
This peter ue, en oe a Be cot | 
ent panel and the door handwhee . 

deme oa Autoclave illustrated above. City State | 


RIGIDIZED METALS 


CORPORATION 
6608 OHIO ST. BUFFALO, N. Y. 
WORLD-WIDE DISTRIBUTION 


For more information, turn to Reader Service Card, circle No. 403 
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CDF Dilecto 
paper-base laminates 
for the workhorse 
insulation jobs 


For everyday mechanical-electrical parts that receive 
tough punishment and must have excellent physica! 
and dielectric properties at low cost, the CDF phenolic 
paper-base line is outstanding. 





Economy. CDF paper-base grades machine readily into 
intricate parts. Some are flame-retardant. Others are 
especially adaptable for punching. All are economical 
for the value delivered. 


Fabrication Facilities. CDF has excellent and extensive 
plastics-fabrication facilities for turning out finished 
Dilecto parts to your specifications—better and more 
economically than you can do it yourself. Save the time 
and trouble of intricate fabrication by using CDF’s 
specialized facilities. 


See Sweet’s, Electronics Buyers’ Guide, and the other 
directories for the phone number of the CDF sales 
engineer nearest you. Or send us your print or problem 
direct, and we’ll return a recommendation of the right 


Dilecto grade for your need. 

a oe oe oe oe CDF makes Di-Clad* printed-circuit laminates, Diamond® Vulcanized 
? Fibre, CDF products of Tefiont, flexible insulating tapes, Dilecto® lami- 

nated plastics, Celoron® molded products, Micabond® mica products, 

Spiral Tubing, Vulcoid®. 


*Trademark of Continental-Diamond Fibre Corporation 
+Du Pont trademark for its TFE-fluorocarbon resin 


CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE Raikf COMPANY « NEWARK 235, DEL. 


Fabricated by CDF. Near the presses that produced the Dilecto 
laminates, these paper-base parts were machined to close tolerances 
by CDF specialists . . . quickly, accurately, economically for the 
purchasers. This is a random selection from the five grades 
described in the table below. 








































































































Typical Property Values—Dilecto Paper-Base Laminates in Sheet Form 
XX-13 FR 
X-13 XP-13 XX-13 (Fire-retardant) XXXP-28 
(NEMA X) (NEMA P) (NEMA XX) (NEMA XX) (NEMA XXXP) 
ROCKWELL HARDNESS (M SCALE) 100 95 110 108 ae 
TENSILE STRENGTH Iw (1000 psi.) 20 12 16 17 | 12 7 
FLEXURAL STRENGTH Iw (1000 psi.) 27 16 17 20 | 18 
COMPRESSIVE STRENGTH (1000 psi.) 40 25 35 er | 22 
WATER ABSORPTION (% in 24 hrs.) | 3.5 3.0 1.4 1.2 | 0.6 
1/16” thickness ae ane 
MAXIMUM CONTINUOUS OPERATING 120 120 | 120 | 120 | 120 
TEMPERATURE (°C.) = oo Sear 
DIELECTRIC STRENGTH perp. to 800 | 800 | 650 | 700 | 800 
lam. (VPM) | oh: | 
DIELECTRIC STRENGTH parallel to 50 | 50 60 | 70 | 75 
lam. (Kv.) | pes | re 
DISSIPATION FACTOR at 1 mc,Cond.A_ | 0.042 0.038 0.034 (0.038 | 0.027 
DIELECTRIC CONSTANT at 1 mc, Cond. A | 5.5 4.6 4.7 | 4.8 | 36 
ARC-RESISTANCE (seconds) | 8 4 4 rete. Sind 10 
INSULATION RESISTANCE (megohms) 100 100 1,000 1,000 600,000 
ASTM D.-257, Fig. 3 | Cs UL Sie is 
AIEE insulation class | A | A A A A 
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A new laboratory, equipped to 
perform research aimed at solving 
specific corrosion problems, has been 
placed in operation by Carpenter 
Steel Co. According to the company, 
the new facility has a two-fold pur- 
pose: 1) to develop information on 
the performance and characteristics 
of metals so that the user can make 
the right selection of materials, and 


HEAT TREATING 






































MEDOYLE 


New Laboratory Designed for Corrosion Research 


2) to perform studies leading to the 
improvement of existing, and devel- 
opment of new, corrosion resistant 
alloys. 

The laboratory will be used pri- 
marily to uncover new information 
on such things as stress corrosion 
cracking in high temperature alloys, 
pitting, intergranular corrosion and 
preferential attack on metals. Ac- 





“By the way, that sample in C furnace has a pretty high thermal coefficient.” 


cording to Carpenter, most of the 
laboratory’s facilities will be used 
to. solve particular customer prob- 
lems, i.e., to determine the best pos- 
sible alloy for a specific application; 
in some cases, the laboratory will 
develop special, tailor-made alloys to 
satisfy special corrosion problems. 

Two unique pieces of equipment 
are expected to provide much new 
and valuable information in ex- 
tremely short periods of time as 
compared to previous methods: 1) 
a Corrosometer, used to measure the 
corrosion rate of metals, is said to 
be capable of obtaining in 24 to 48 
hr results that previously required 
2 to 6 weeks of testing, and 2) spe- 
cially designed heat transfer equip- 
ment can measure the corrosion rate 
of metals at the service temperature 
of the metal itself. (For further 
details, see p 154). 

In addition to solving specific 
problems, studies at the new labora- 
tory are expected to contribute a 
great deal to the general knowledge 
and development of metals for criti- 
cal applications in the atomic en- 
ergy, guided missile and aircraft 
fields. 


Tailor-Made Materials 
Grow in Importance 


The development of tailor-made 
materials to meet specific needs was 
the subject of a recent symposium 
on Materials Research Frontiers. 

The symposium, which was part 
of the 1958 annual meeting of the 
American Society for Testing Mate- 
rials, was conducted by eight author- 
ities in the materials field and cov- 
ered the most recent advances in 
engineering materials and probable 
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...From Cable Fillers 


To Automotive 
Package Trays... 


TWITCHELL PAPERS 
widen product potentials 


Design potentials are increased by 
Twitchell’s versatile Textilene® line 
... paper yarns for acoustical and 
insulating uses, fiber fabrics, cord- 
age, welting .. . standard and “cus- 
tomized” twisted, pressed, woven, 
crushed, braided papers. 


Production potentials are served by 
Twitchell papers for thousands of 
applications in the electrical, auto- 
motive, and many other industries 


Performance potentials have been 
proved by the Twitchell line’s 
strength, stability, durability in long 
use ... its ability to meet exacting 
government specifications. 

There’s a Twitchell paper for your 


needs ... or Twitchell will develop 
one for you. Write, wire or phone: 


E.W. TWITCHELL, ine. 














future trends in materials develo, 
ments. The most significant tren 
discussed was the commercial d 
velopment in recent years of 
number of tailor-made materials 
particularly in the plastics and rub 
ber fields. The consensus was that 
this trend will certainly continue as 
greater demands for special servic 
properties are placed on materials. 
The ASTM meeting drew an esti 
mated 5000 persons who heard 
total of more than 200 papers on 
materials research and technology. 


Western Tool Show 
Set for Late September 


The 1958 Western Tool Show and 


Third and Somerset Streets semi-annual meeting of the Ameri- 
Philadelphia 33, Pa. can Society of Tool Engineers is 
REgent 9-7800 scheduled to be held Sept 29-Oct 3 
at the Shrine Exposition Hall, Los 
Angeles. 
i The theme of the show and meet- 
ing is “Tooling for the Space Age.” 
Some of the subjects to be covered 


8 * 
at the technical sessions include 
“Tooling for Airframes,” “Sandwich 
| Construction,” “Tooling for Elec- 
) | tronics,” and “Plastics in Tooling 


Applications.” 

For further information, contact 
Harry E. Conrad, executive secre- 
tary, American Society of Tool En- 
gineers, 10700 Puritan Ave., Detroit. 






















. at low initial cost plus savings 
added by handling ease and manu- 
facturing efficiency. 














for designers and engineers 


may help you save up to 50% 
in steel cost by comparing the 
weight savings of hollow 
tubing versus solid stock. 


Steatite Standards 
Are Now Available 


Another example of how trade 
associations may perform valuable 
services to industry in general is 


By replacing solid rod with tubing in 
shafting (214” O.D. x .1384” wall) a 
large blower manufacturer effected a the first edition of the Standards of 


50% savings mn costs. Physical per- the Steatite Manufacturers Associa- 
formance remained unchanged. Per- tion. 

haps you, too, can effect comparable According to the Association, the 
or even greater savings. Write today new edition contains much informa- 


. . tion that has never been published 
for this free and important table to anywhere before. Included in the 
reduce steel costs! 


publication are standards covering 
Hi properties, test methods, definitions, 
design criteria, etc. 


1) T Copies may be obtained by for- 
| A warding $1 to George P. Byrne, 
i Jr., secretary, Steatite Manufac- 


THE STANDARD TUBE COMPANY and turers Assn., 53 Park Place, New 
MICHIGAN STEEL TUBE PRODUCTS DIVISION York 7, N. Y. 
24400 Plymouth Road « Detroit 39, Michigan (News of Engineers on p 186) 
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How Inco Nickel is helping develop 


INCO NICKEL ADVANCES PROGRESS 


This “windmill” or turbine, spun by hot gas, powers 
the turbocar. For such a hot spot, designers depend 
on Nickel to help them solve heat-resistance problems. 


your new gas turbine car of tomorrow 


It will be power-packed: the gas turbine 
engine in your dream car of the future. 
In tomorrow’s trucks and buses, too. 


Only one spark plug — 
runs on kerosene 


This new, power-packed engine is much 
lighter, much smaller than yours. It has 
far fewer parts. No pistons. No water 
system. Only one spark plug. And it 
runs on lower-grade fuels like kerosene. 


Not yet in production! 


Before this dream car becomes a show- 
room reality, engineers have a number 
of big problems to solve. 


One of the engineers’ problems—the one 
Inco Nickel is helping with—is metals. 
Heat-resisting metals! 

Gas turbine engines operate up to 1600 
degrees F. These temperatures step up 
corrosion. So the job is to develop alloys 


How a gas turbine engine works 


DRIVE SHAFT 


that can carry the load—that resist cor- 
rosion—at these jet-high temperatures. 
Nickel-containing alloys are just 
such metals 

This has been proved by (1) Interna- 
tional Nickel Company’s basic research. 
By (2) the experience of jet engine de- 
signers. More proof comes from the re- 
search efforts of the automotive and 
aviation industries... 


But the uses of nickel-containing al- 
loys are by no means limited to these 
industries. There’s a place for them in 
any field where heat, corrosion, stress 
and fatigue proves troublesome. Our 
new booklet, “High Temperatures Spur 
Use of Nickel-Base Alloys,” points up 
this versatility. Write for a copy. 


The International Nickel Company, Inc., 
New York 5, N.Y. 


Inco Nickel 


Makes metals perform better longer 


she, 


eae mate 
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CREATIVE 
IMAGINATION 
PAPERS’ 





% Can paper be held to several 
critical limits simultaneously? 


A leading manufacturer of x-ray film 
needed a wrapping paper that would be 
1) opaque; 2) free of trace radioactivity 
commonly present in paper; and 3) of 
uniform thinness for ease of packing and 
dispensing film. Knowlton came up with a 
duplex paper — pure white on one side, 
pure black on the other — which consis- 
tently meets all three specifications. 

ONE OF MANY SPECIAL-PURPOSE 
INDUSTRIAL PAPERS 
Knowlton’s creative imagination has de- 
veloped industrial papers for applications 
where paper was never used before. Tech- 
nical know-how and scientific know-why 
are implemented by research and pilot fa- 
cilities to add depth of field to your own 

engineering vision. 
MAKING PAPER PERFORM...FOR YOU 


If you are interested in the basic advan- 
tages of paper — relative lightness, uni- 
formity, availability, economy — but un- 
sure how to turn them to your specific 
uses ,., just ask Knowlton Brothers, 


A Few Conventional Uses of Knowlton Papers 
To .-- 


Conduct Dialyze Cushion 
Laminate Shape Rupture 
Copy Insulate Shield 
Contain Record Synthesize 


Development Possibilities are Unlimited. 


WRITE for free copy of 
the helpful book, “Crea- 
tive Imagination in the 
Development of Technical 
and Industrial Papers.” 
PHONE or WIRE for a 
sales engineer to call. 










ho wWlonwnr 


| ma Ts? ther y 


Dept. 58, WATERTOWN, N. Y. 
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Engineers 





Dr. Hermann V. Boenig is now direc- 
tor of research and development, 
International Molded Plastics, Inc. 


Vincent Moore has been named chief 
of design, Hamilton Standard Div., 
United Aircraft Corp. 


Dale L. Waugh has been appointed 
chief belt research and development 
engineer, Dayton Rubber Co. 


T. Ross Welch has been named gen- 
eral manager, TC Components Div., 
Brubaker Electronics Co., sub. of 
Telecomputing Corp. 


Hans Neumann has been appointed 
research supervisor, and Arthur C. 
Lansing, manager, Chemical Div. 
Laboratory, Michigan Chrome & 
Chemical Co. 


S. William Riley has been named 
chief project engineer, Quaker Rub- 
ber Div., H. K. Porter Co., Inc. 


Louis D. Linta has been appointed 
manager of quality control, Forging 
Div., Transue & Williams Steel Forg- 
ing Corp. 


John E. Voyles is now senior engi- 
neer, Control Data Corp. 


L. William Ullrich has been named 
head of Electromold Corp.’s new 
Product Research and Development 
Dept. 


Dr. George W. Beste has been ap- 
pointed general manager, research 
| and development operations, Ethyl 
| Corp. 





| Frederick W. Howells has _ been 
named manager of Singer Mfg. Co.’s 
new Military Products Div. 


George C. Zentz, is now supervisor, 
Methods Dept., Clearing Machine 
Corp., a Div. of U. S. Industries, Inc. 


James D. Doughty has been ap- 
pointed manager of quality control, 
Fiber Glass Div., Pittsburgh Plate 
Glass Co. 


Robert F. Kehrer has been named 
industrial parts manager, Industrial 
Div., J. I. Case Co. 


Emmett P. Medlock, Jr., has been 
appointed plant manager, Circuit In- 





DON’T MISS AN ISSUE— Changing 
your address? If so, please let us 
know two months in advance. With 
such notice, which we need for effi- 
cient operation, we will do our best 
to see that you don't miss an issue. 
Be sure to include your new postal 
zone number. 
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COLD DIP 
COATINGS 


Looking for a plastisol to give 
you heavy, uniform coatings 
without preheating your prod. 
uct before dipping? 


Then look to Reynosol — 
America’s fastest growing 
plastisol for cold-dips. Prod- 
ucts such as dish drain bas- 
kets, gloves, boots, cable, wire 
—in fact any product of metal, 
fabric, wood or paper can be 
successfully cold dipped with 
Reynosol. 






































COLOR UNLIMITED _ 
WEIGHT SP. vos 
FIRE HAZARD ote, 
°% FILM 95% to 
FORMING 1 
y 10,000 TO 
ISCOSITY 15,000 CPS. 
AGING 
PROPERTIES GooD 
COLD FLEXIBLE 
PROPERTIES AT 65° F 
LIGHT RESISTANCE GooD 
TYPE OF DRY AND 
SURFACE - GLOSSY © 
TENSILE STRENGTH VERY GOOD 
SCUFF RESISTANCE VERY GOOD 
ABRASION ee 
RESISTANCE _ VERY GOOD 





ALKALI RESISTAN-CE 
ACID RESISTANCE 
OIL RESISTANCE 











HARDNESS 








COST PER .001 . APPX. $.03 
INCH THICKNESS ee 














Member Vinyl Dispersion Division, $PI 





DIVISION OF STUBNITZ GREENE CORP. 
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Details, ideas, sources 


for all engineering, mechanical and manufacturing needs 
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Abounds in 
Profitable Features 


FASTENERS HANDBOOK 


Brings to your attention the many cost-saving 
features of available, less-known fasteners. 

Presents complete fastener lines in particular fields 
and applications. Enables you to look at what's 
available before closing up. 

Makes possible the immediate location of every 
fastener described with name and address of 
supply source. 

Relates actual uses of fasteners in one industry 
to those of another, resulting in concrete examples 
of money-saving applications. 


Everything in Fasteners 


RIVETS 
INSERTS 
SCREWS, BOLTS, STUDS 


Standard Screws and Bolts; Miscellaneous Standard 
Bolts; Standard Studs; Load Indicating Screws and 
Bolts; Locking Screws and Bolts; Recessed Head 
Screws and Bolts; Sealing Screws and Bolts; Struc- 
tural Bolts; Studs; Tapping Screws; Wood Screws 
and Bolts; Miscellaneous Screws and Bolts. 


NUTS 


Standard Nuts; Free-Spinning Locknuts; Prevailing- 
Torque Locknuts; Nonlocking Nuts. 


WASHERS 

RETAINING RINGS 

PINS 

NAILS 

METAL STITCHING 

QUICK RELEASE FASTENERS 
MASONRY ANCHORING DEVICES 


HOSE CLAMPS S 
MANUFACTURERS DIRECTORY 


ij FASTENER 
Handbook 








Over 900 


by JULIUS SOLED, P.E. 
Illustrations! 


Consulting Engineer 


1957, 448 pages, $12.50 


FASTENERS HANDBOOK provides ready, up-to-date answers to fastener 
problems in all fields. Its pertinent data, illustrations, and full page 
descriptions supply you with detailed information on currently avail- 
able fasteners. Here is a handbook in every sense of the word. You 
can select the fastener you want because this comprehensive book 
includes standard and proprietary fasteners from all manufacturers. 
These include the many specialized fasteners developed since the Second 
World War; specific fasteners that increase structural safety and 
reliability; and the whole range of sizes and type of materials available. 


This is the only fastener reference which relates the actual uses of 
fasteners in one industry to those of another. The result is concrete 
examples of money-saving applications for all designers and manu- 
facturers. The book also points out the plus values of many less known 
but equally valuable fasteners. 


The coverage is unusually complete, accurate, and up-to-date. Every 
description of a proprietary fastener has been verified by its manu- 
facturer. All major manufacturers and most smaller ones have sup- 
plied material. The industry associations such as the Fasteners Insti- 
tute and the Screw Bureaus have likewise contributed. 


Fastener development has far exceeded the published information 
on fasteners. This handbook meets the tremendous need for a reliable, 
current, and authoritative reference to fasteners and fastener re- 
sources. 


Due to its complete coverage, Fasteners Handbook can be profitably 
used by design engineers, mechanical engineers, patent attorneys, sales 
personnel, fastener distributors and jobbers—in fact, anyone who needs 
solid information on fasteners available for mechanical assembly. 


Examine Fasteners Handbook Free! 
—Send No Money! 


MAIL THIS COUPON NOW 





REINHOLD PUBLISHING CORPORATION, Dept. M-260 
430 Park Ave., New York 22, N. Y. 


Please send me the FASTENERS HANDBOOK to read and examine free. In 
10 days I will return the book and owe nothing or I will remit $12.50, 
plus postage. 


| Ae PerPPrrryrrrrrrerr rrr rrirririrrrr Terr Trt rr ere titi ert ieee 


_ _, a PTET TPIT ELECT TL TTT ete ZONE ...... SEAT cc cicccccccccevcsecccce 


( SAVE MONEY! Check here if you ENCLOSE payment, in which case we pay all shipping 
charges. Same return privilege. Refund guaranteed. Please add 3% sales tax on N.Y.C. 


For more information, turn to Reader Service card, circle No. 507 
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Chicago Office and Warehouse ° 


For more information, turn to Reader Service card, circle No. 462 


*Product Development by William M. Schmidt Associates. 


& 


Harring gton 


PERFORATING CO. 


5671 Fillmore Street 
Chicago 44 Illinois 


New York Office and Warehouse 
5671 Liberty Street 
New York, New York 


»2». With HeaekKk 


perforated metals 


The perception of the Industrial 
Designer and other men of ideas, 
in the selection and adaptation of 
aesthetically interesting and func- 
tionally honest mediums, is con- 
stantly proving the versatility of 
H & K Perforated Metals. 


For more than 75 years, Harrington 
& King has helped to broaden the 
horizons of industrial design 
through the creation of unlimited 
patterns in both metallic and non- 
metallic materials. If perforated 
materials can be utilized in your 
product, our sales engineers will 
be pleased to work with you. 


Write for catalog today! It shows 
thousands of patterns. 


e 

y A few of the 
I | Cc e thousands of 
H & K patterns 
are illustrated 


in reduced size 





of answers to MISSILE 


On the job in many missile projects, EUTECTIC's 
Technical Representatives work side-by-side with 
engineers solving highly complex metal joining 
problems. From these cooperative ventures, 
original “EUTECTIC’ Research has developed 
new alloys specifically for design and prototype 
work in missiles, including electronics and 
instrumentation. 


These very low melting alloys combine high 

strength with higher re-melt temperatures — 

ideal for precision work on adjacent joints of 

dissimilar metals and dissimilar gages. New 
Also available FREE... 


180 PAGE WELDING DATA BOOK 
of Low Heat Input techniques and alloys. 


Plant, Rescoeels (aeablarr and World Shdbdieeartors 


A 
CASE HISTORY 
FILE... 


metal-joining problems! 


temperature-indicating EUTECTOR FLUXES for the 
“missile metals’ are work, time and money- 
saving companions to new “EUTECTIC’ alloys. 


The new “EUTECTIC’ Missile Fact File is an 
indexed reference of invaluable case histories 
that would take an engineering staff years to 
acquire. It includes methods of low heat input 
to avoid distortion and weakening. 
Maintenance of critical tools and equipment. 
Send coupon for your FREE copy of this MISSILE 
FACT FILE today! 


ee 


O. teind Ate ae ae. =F 


Eutectic Welding Alloys Corporation mr 
40-40 172nd Street, Flushing 58, N.Y. 


Please send me a free copy of 


’ 

' 

' 

1 

1 © Missile Fact File () 180 Pg. Welding Data Book 
' (Please check one or both) 
’ 

' 
+ 

' 

' 
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struments Inc., a subsidiary of | 

ternational Resistance Co. 

Allan I. Benson has been promoted 
to manager, scientific application 

Computer Dept., General Electric C 


Companies 





MacDermid Western Inc., a wholly 
owned subsidiary of MacDermid Inc., 
has been absorbed by its parent com- 
pany. 


U. S. Chemical Milling Corp. has ac- 
quired Hydro Metal Spinning Corp. 
of Los Angeles. 


American Can Co. has moved its 
Midwestern offices to a new building 
at 200 S. Michigan Ave., Chicago. 


Dow Chemical Co. has purchased the 
common stock of Extruders Inc., 
which will be operated as a Dow sub- 
sidiary. 

Philadelphia Gear Corp. is the new 
name of Philadelphia Gear Works, 
Inc. 


Shallcross Mfg. Co. is moving its 
entire operation to a new 41,000-sq 
ft plant in Selma, N. C. 


Bee Chemical Co. announces that 
Logo, Inc., a wholly owned subsid- 
iary, has been dissolved and merged 
into its parent company. 


Epsco, Inc. has acquired Edin Co., 
Worcester, Mass. 


Lear, Inc. has established a new divi- 
sion, Lear Astronics Div., located in 
Santa Monica, Calif. 


Switchcraft, Inc. has moved to larger 
quarters at 5555 N. Elston Ave., 
Chicago 30. 


Narmco, Inc. has moved into its new 
$500,000 research and development 
center in San Diego, Calif. 


Hercules Powder Co. will construct a 
new facility for the development and 
production of solid propellants for 
long range rockets and missiles. 


National Vulcanized Fibre Co. has 
moved its Midwest headquarters to a 


newly constructed plant in suburban 
Chicago. 


Universal-Cyclops Steel Corp. has 
organized a new Refractomet Div. to 
increase participation in the com- 
mercial development of refractory 
and reactive metals. 


Electronic Instrumentation Co. is the 
new name of Electronic Instrumenta- 


EUTECTIC WELDING ALLOYS CORPORATION ' City 
40-40 172nd Street, Flushing 58, New York -..............-..-------- 
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tion Div., Ramo-Wooldridge Corp. 
The company will continue to oper- 
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Rubber Washers, 


and lathe-cut parts (With plain or wrapped 





Specify 
WILBOW 
for Lathe-Cut 


Bushings, 
Rings and 
Gaskets 


™ WILBOW can supply you with extruded Send for 


—— . . It will become your hand- 
-and-ground finish). Such parts are avail- 


able in most sizes in natural, synthetic or 


book of rubber goods 


silicone rubber stocks compounded to meet 
your specifications. Whenever you require 
this type of product, let WILBOW engineers 
make recommendations. 

Contact WILBOW, also, for your cylin- 
der spring rubber, tubing and solid cord 
requirements. Information and prices on 
application. 


The WILLIAMS-BOWMAN RUBBER Co. 


1949 South 54th Avenue © Cicero 50, Illinois * (Chicago Suburb) 
Mfrs. of molded, punched, extruded and cut rubber goods. Specialists in pro- 





ducing rubber covered rolls, silicone rubber parts and bonding rubber to metal 








WHEN THE HEAT’S ON... 


... you can really depend on Star THERMOLAIN® refractory porce- 
lain for exceptional performance in any electrical heating device 
you manufacture... broilers, radiant heaters, ranges, water 
heaters, roasters, coffee-makers, air heaters, rheostats, immersion 
heaters . . hundreds more! Star THERMOLAIN offers good mechani- 
cal strength plus excellent thermal shock resistance ...a com- 
bination that means long, trouble-free heating-element life and user 
satisfaction. Want the facts? Standard re- 
= fractory shapes are shown on our new data 
sheet together with sizes, weights and other 
pertinent engineering data. Write for a 
free copy. Star Porcelain Company, 

45 Muirhead Ave., Trenton 9, N.J. 


1 = STAR 


porcelain company 
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New WILBOW Catalog 














NO ROOM 
FOR DOUBT 


























Gears in this Geneva gear drive have to be rugged! 


They change taps to correct voltage in General Elec- 
tric high capacity step voltage regulators, where failure 
could affect the performance of millions of dollars 
worth of electrical equipment in homes and plants. 

Yet, specifications called for thin wall sections and 
fine tolerances. 

Atlantic Casting engineers, working with the engi- 
neering department of the General Electric Company, 
produced gears and drivers to specifications, and all 
Atlantic-cast components were tested through millions 
of split-second tap changing operations. 


Results of tests? NOT ONE FAILURE! 


Atlantic Casting proved itself again, and Atlantic- 
Cast gears and drivers are now used by the General 
Electric Company in step voltage regulators of up to 
69,000 volts capacity. 

® SEND NOW for Atlantic Casting and 
Engineering’s new catalog and find out 


how casting the Atlantic way can im- 
prove your product and reduce costs. 


CASTING and ENGINEERING CORP. 


Clifton, N. J 


SOM st hololaahilctici Wa-taltl: + 
PRescott 9-2450 
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Li Versa 


ONE PIECE 
OR A MILLION 


Many customers have used the 
term “a SIXTH SENSE” in 
describing A-P-C’s unusual tal- 
ent in stainless steel . . . And 
A-P-C has such a wide range of 
equipment — such great versa- 
tility in production that one 
piece or a million are welcomed. 


are ae 







Typical deep draw 
from one piece 





Complicated 
tubular fabrication 


High production 
runs for parts 


Deep, unbelievably deep and 
complex draws . . . unusual, 
A-P-C designed automatic heli- 
arc welding machines. . . exten- 
sive machining facilities . . . and 
29 years of experience in a wide 
range of products and compo- 
nents are ready to go to work 
for you. 


*Craftication is our term 
for fabrication by 
A-P-C’s skilled craftsmen 


ALLOY PRODUCTS CORP. 


1070 Perkins Avenue 
Waukesha, Wisconsin 


For more information, circle No. 509 
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ate as a division of Ramo-Wool- 


dridge. 


Strom Steel Ball Co. has transferred 
its Cicero, Ill., facilities to a new 
plant in Erwin, Tenn. 


Societies 





American Society of Tool Engineers 
has elected the following 1958-59 
officers: president and chairman of 
the board—George A. Goodwin, Mas- 
ter Electric Co.; vice presidents— 
Wayne Ewing, Arrowsmith Tool & 


Die Co.; H. Dale Long, Scully-Jones 
& Co.; William Moreland, F. E. 
Myers & Bros. Co.; David A. 


Schrom, Borg-Warner Corp.; treas- 
urer—Philip R. Marsilius, Producto 
Machine Co.; secretary—Charles M. 
Smillie, C. M. Smillie Co.; executive 
secretary—Harry FE. Conrad; and 
assistant executive secretary—Allan 
Ray Putnam. 


Magnesium Association has an- 
nounced the following officers: presi- 
dent—Otis E. Grant, Magnode Prod- 
ucts Inc.; vice presidents—Charles 
A. Howe, Hills-McCanna Co.; John 
Thomson, Dominion Magnesium Ltd.; 
and treasurer—Norman G. Gzowski, 
Garfield Alloys Inc. Directors are: 
Norton Watson, Robert Michell Co.; 
A. W. Winston, Dow Chemical Co.; 
D. T. Wellman, Wellman Bronze & 
Aluminum; Paul Hargitt, Light Met- 
als Inc.; Arley Morse, Modern Light 
Metals; J. A. Cosman, Superior 
Bearing Bronze Co.; George Kurr, 
American Smelting & Refining Co. 


Drop Forging Association has elected 
the following directors: Alexander 
F, Sherys, Porter Forge & Furnace, 
Inc.; Emery M. Cook, Transue & 
Williams Steel Forging Corp.; Earl 
W. Cote, Webb Forging Co.; Ed- 
ward R. Anderson, American Brake 
Shoe Co.; William M. Croft, Cali- 
fornia Drop Forge Co.; and Harold 
W. Schmid, General Metals Corp. 


American Institute of Mining, Met- 
allurgical and Petroleum Engineers, 
National Open Hearth Steel Com- 
mittee, has announced the following 
winners of two annual awards: F., B. 
McKune Memorial Award—R. W. 
Joseph and L. J. Trilli, Inland Steel 
Co., for their paper, “A Study of 
Wall Erosion in Wide Slab Molds”; 
and Open Hearth Conference Award 
—R. E. Stoll and E. C. Rudolphy, 
U. S. Steel Corp., for their paper, 
“Effect of Nozzle Characteristics on 
Steel Pouring Streams.” 

(News of Meetings on p 192) 
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Get more © 
for your money 


moldings by S 


MOLDED @® 
FIBER GLASS 


Because: 








... specify 


. The MOLDED FIBER GLASS Com- 


pany offers you years and years 
of experience in designing, for- 
mulating and molding fiberglass 
reinforced plastic products ... 
large and small . .. for thou- 
sands of different uses. There's no 
substitute for experience like that! 


rd 


2. MOLDED FIBER GLASS offers you 


the latest developments in ma- 
terials and processes, thanks to 
the modern, fully-staffed Molded 
Fiber Glass Research Laboratory. 














_i— 





3. The MOLDED FIBER GLASS Com- 


pany offers you large production 
capacity: 20 modern hydraulic 
presses ranging in size up to 61” 
x 50” x 50” stroke x 86” day- 
light; 8 preform machines. 














. MOLDED FIBER GLASS personnel, 


from top management down, take 
a sincere interest in your product 
. . + give full attention to all 
details of its production... 
maintain a constant check on its 
quality. 


A conference with MOLDED FIBER 
GLASS engineers does not obli- 
gate you in any way. Why not call 
today? Free literature available. 


Moided — 
Fiber OLDED nd 
Glass 

Company 





4421 Benefit Avenue, Ashtabula, Ohio 
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: Holding irregular work pieces 
Repairing broken dies 
Anchoring punches & dies 


3 Time-Saving 
CERROTECHNICS Shortcuts 


These and 60 other CERROTECHNICS ap- 
plications are saving time and money in 
many metal-working operations. CERRO- 
TECHNICS embodies practical methods of 
using bismuth alloys (CERRO* ALLOYS) 
in a wide variety of industrial applications. 
CERRO ALLOYS low-temperature- 
melting metals . . . simplify and shortcut 
many intricate operations. Send for the com- 
plete list of CERRO ALLOY applications 
Ml. . it can help you make sub- 
> stantial savings in tooling and 
a production costs. 


CERRO DE PASCO SALES CORPORATION 
312 Park Avenue, New York 22, N. Y. 


* T.M. Cerro de Pasco Corporation 









YOU SAVE 
WHEN YOU 
SPECIFY 

OPC CASTINGS 


This intricate casting, a component of an aircraft valve 
assembly, is being produced for Koehler Aircraft Products 
Co., Inc. As a part of an experimental program, only a 
few of these castings have been turned out, yet they have 
already proved economical. 

Exceptionally smooth finish, typical of all OPC castings, 
eliminates costly machining; absolute accuracy, expected 
of OPC castings, meets the close tolerances common to 
aircraft parts production. 

Perhaps you can cut costs on your next small parts 
project — experimental or production. Our illustrated bro- 
chure shows what OPC has done for others . . . and could 
do for you. 


OHIO PRECISION CASTINGS, INC. 


VOU WOE Bc cet ccccese DAYTON 3, OHIO 
Plaster Mold Castings made from 


BRASS ® BRONZE ® ALUMINUM ® BERYLLIUM COPPER 
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learn the 






see how felt fits in 
with your products! 


Let us show you how to save money and in- 
crease efficiency with the proper use of felt. 


FRE 


Samples and Applica- 
tions of Industrial Felt. 


*made to S.A.E. and Federal Govt. Specifications 


CONTINENTAL ERAGT COMPANY. inc 


22 WEST 15th STREET | “Sy 


* 


NEW YORK 11, N. Y 





Door Opener 


W in dfbw Sash 
Tread Plate 


mber 


17 


4 more cost-cutting examples of 


‘NW ALUMINUM 













Commercial 
Door Shape 


Here are more examples of P-E Aluminum 
Extrusioneering. All angles, flutes and varying 
thicknesses required for each piece are pro- 
duced in a single operation without machining. 
Each design offers inherent advantage of greater 
strength in less weight and the plus benefits of 
a durable, non-corrosive finish. Perhaps our 
non-competitive mill service can help you im- 
prove your product and cut costs. Over 5,000 
standard shapes are available without die charge. 


WRITE for Extrusioneering News — gives case 
reports and helpful technical data. 





PRECISION EXTRUSIONS, INC. 
727 E. GREEN AVENUE BENSENVILLE, ILL. 
PHONE: POrter 6-0098 ° (Chicago) TUxedo 9-1701 












REGIONAL SALES OFFICES 
Grand Rapids Philadelphia 
GL 1-2511 MA 7-6860 


St. Paul 
Mi 6-2887 


Los Angeles 
BR 2-8721 


Milwaukee 
BR 3-6446 
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have done perfect fastening jobs 





Meetings 





SocIETY OF AUTOMOTIVE ENGINE! 

national West Coast meeting. 

Angeles. Aug 11-14. 

CONFERENCE ON ELECTRONIC STAND 

ARDS AND MEASUREMENTS, America) 

Institute of Electrical Engineers, 

> > Ve ; "y r} ere ANA 

For thirty years many of the world’s pins, deforming the stock within controlled Institute of Radio Engineer: and 
leading manufacturers have used Groov- limits. When a Groov-Pin is forced into a National Bureau of Standards, 


Pins in an infinite variety of applications. hole, the constraining action of the hole Boulder, Colo. Aug 3-15. 


Groov-Pin was the first of the press fit pin wall causes displaced material to flow 7 . ~ 
tts gg Tite ISTERN ELECTRONIC SHOW AN! 
fasteners and many design engineers back, effecting a locking fit within its WESTER : . 


believe it is still the best. elastic range. CONVENTION, Los Angeles. Aug. 19. 


Groov-Pins are made from cold rolled Only a straight drilled hole is needed AMERICAN CHEMICAL SOCIETY, na- 
steel (or other metals according to cus- no special hole preparation tional chemical exposition and con- 
tomers’ requirements). Longitudinal such as reaming, tapping, eneeyeen, ference. Chicago. Sept 7-12. 


grooves are rolled or pressed into these milling, etc. WL) | Society OF AUTOMOTIVE ENGINEE 
Za QD SpOcleE $ i J I u UNGINE ORS, 


Also manufacturers of Tap-Lok Inserts. ee 


CF national farm, construction and in- 
KY 
LX, dustrial machinery meeting, and pro- 


Aan, 240." , ° 
Send for further information. duction forum and display. Mil- 
1132 Hendricks Causeway, Ridgefield, N. J. GROOV- Pin waukee. Sept 8-11. 
TWX: Cliffside 26 


Representatives in principal cities throughout the U. S. A. AMERICAN DIE ( — ANSTITI 7 
IN CANADA: Metal and Wood Fastening Devices Co. } annual meeting. Chicago. Sept 10- 
60 Lakeshore Road, Valois, Montreal 33 Ei. 


AMERICAN INSTITUTE OF MINING, 
METALLURGICAL, AND PETROLEUM EN- 
GINEERS, INC., Rocky Mountain min- 
Salt Lake City. 














Production costs too high? \iiieewsnaam 


AMERICAN ROCKET SocIETy, INC., 
METAL STAMPINGS fall meeting. Detroit. Sept 14-18. 
OF AMERICA, 


INSTRUMENT SOCIETY 


13th annual instrument automation 


offer many ways ice) reduce costs! | eonference and exhibit. Philadelphia. 


Sept 15-19. 


Whether your product is in the planning stage or in STEEL I GUNDENS rieligge* a ar eee 
production, you can often reduce costs by using IcA, 56th fall meeting. ot springs, 
metal stampings for parts or complete assemblies. Va. Sept 22-23. 

Complex forms can usually be produced with fewer IRON AND STEEL EXPOSITION, Assn. 
operations, with holes punched to exact dimensional > Tr nag i Gi ; a. E ine we f Cleve- 
accuracy, eliminating separate drilling, machining of Iron and Steel Engineers. 

and assembling. | land. Sept 23-26, 

Several parts can be combined in a single stamping, PORCELAIN ENAMEL INSTITUTE, an- 
and you can take advantage of the weight-saving nual meeting. White Sulphur 
features of lighter metals and alloys without sacrific- Springs. W. Va. Sept 25-27 

ing strength or durability. Your present production prings, c , on” eee 
costs can be reduced, too, with Bossert’s superior AMERICAN SOCIETY OF MECHANICAI 
quality and dependable service. ENGINEERS, power division confer- 


Design Engineering Service | ence. Boston. Sept 28-Oct 1. 


Bossert’s re-design service can help you develop | ELECTROCHEMICAL Society, fall meet- 


stampings for parts and assemblies that are now ing. Ottawa, Ont. Sept 28-Oct =. 
being cast or forged or machined, usually with : 


substantial savings in cost. Send us blue prints or PResseD METAL INSTITUTE, annual 
samples for our recommendations. meeting. Sea Island, Ga. Sept 2%- 


Write for literature TH. 14. © Oct 2. 


Find out how our facilities can be AMERICAN SOCIETY OF TOOL ENGI- 

helpful to you. eres : nual meeting and 

©1958 Rockwell-Standard Corporation NEERS, semi-annua - 
western tool show. Los Angeles. 
Sept 29-Oct 3. 


ROCKWELL- STANDARD CORPORATION | SocieTy OF AUTOMOTIVE ENGINEERS, 
STAMPING DIVISION | national aeronautic meeting, aero- 


nautic production forum and ai! 
1010 OSWEGO STREET UTICA,NEW YORK craft engineering display. L 
Angeles. Sept 29-Oct 3. 





STANDARD 
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How DOLLIN DIE-CASTINGS 


add a quality look to a quality tool 








These attractive gear and motor 
housings and back plates of the 
new Disston D-23 Electric Hand- 
saw are die-cast to rigid specifica- 
tions by Dollin craftsmen. 

The brilliant natural metal finish 
is produced by low-cost “Roll 
Brite” polishing. This requires 
utmost care in casting and alloy 


DOLLIN 


VAlilomlileme:Vitiistiil iin 


DIE-CASTINGS 


-- at low cost 


urity to assure perfect, un- 
lemished surfaces. Highest ac- 
curacy is maintained to match 
perfectly in assembly. Aluminum 
provides strength and lightness 
for rugged usage and easy han- 
dling. Finally, all this is produced 
at amazingly low cost to permit 
competitive pricing. 


Let Dollin get the most out of your die- 
casting designs and dollars. Submit 
prints or samples of any parts for 
engineering advice and quotation. 


DOLLIN CORPORATION 


al 610 So. 2ist St. Z 
Irvington (1, N. J. 





THAT SOME FUNCTIONAL 
METAL PART COULD BE 
MADE BETTER OR CHEAPER 
BY ALUMINUM EXTRUDING? 


Bring your idea to specialists 
adapting aluminum extrusions 
new functional parts applications. 
G. E. |.’s engineers are ready to 
consult with you, without obliga- 


tion, on one part or a million. 


GENERAL EXTRUSIONS, INC. 
4040 LAKE PARK RD., YOUNGSTOWN, OHIO 
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... for the very best in perforated metals ! 


To be sure of your quality, price and 
delivery on all perforated metals, plastics 
and hardboards, specify STANDARD! 
Keep the facts at your fingertips! 


ATTACH THIS AD TO YOUR LETTERHEAD 
AND MAIL FOR OUR NEW 
FREE CATALOG! 


e . 
stamping and PP € rfo ratin g.. 


3121 West 49th Place, Chicago 32, Ill. 
All perforated materials © bending © forming © welding © tooling + finishing 


Send today for this file-fitting folder and have 13 different 
actual Kem-Blo swatches at your finger tips. Kem-Blo is the 
perfect sponge rubber for your every job. Light... flexible... 
elastic...can be made to meet 
your specifications in various . | 
widths, compressions, shapes, 
and thicknesses. Choose from 
many colors, too! Write U. S. 
Kem-Blo Department. i i 


United States Rubber 


Naugatuck, Conn. 
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PLAST-IRON' 
POWDERS 


NEW 


Grade A-213 
Electrolytic 100 Mesh 


Non-Laminating 
Electrolytic Iron 
Powder 


Presses 
to Ultra-High 


Densities in One 





Operation 


Send for Technical Data 
and Working Sample 


PLASTIC 
METALS 


National-U.S 
Radiator ( orporation 


4458 BRIDGE STREET 


JOHNSTOWN, PA. 
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Books 


Aluminum Sheet and Plate Prod- 
uct Information: 2nd _ Edition. 
Kaiser Aluminum & Chemical Sales, 
Inc., Chicago, 1958. Cloth, 5% by 
8% in., 318 pp. 

The purpose of this book, the first 
complete revision of a _ book first 
published in 1953, is to acquaint the 
design engineer with the properties 
and uses of aluminum sheet and 
plate alloys. Numerous tables, pre- 
senting a wealth of information on 
corrosion resistance, Government and 
commercial specifications, chemical 
compositions, mechanical properties 
and dimensions, make the book a 
ready reference. 

Other subjects covered in the 
book include: 1) handling, storing 
and fabrication of aluminum; 2) 
joining and fastening of aluminum; 
and 3) surface finishes for alumi- 
num. The book contains an index 
and a section on nomenclature and 
definitions relating to aluminum, 


Handbook of Material Trade 
Names: Supplement 2. O. 7. Zim- 
merman and Irvin Lavine. Industrial 
Research Service Inc., Dover, N. H., 
1957. Cloth, 7% by 10% in., 356 pp. 
Price $13.75 

The present volume is intended to 
bring both the 1953 edition of Hand- 
book of Material Trade Names and 
Supplement 1 up-to-date. The three 
books combined contain useful infor- 
mation on the properties and uses of 
over 25,000 products manufactured 
by some 2000 companies. Like the 
previous volumes, Supplement 2 has 
three major sections: 1) trade name 
section in which products are listed 
alphabetically and described; 2) 
classification section in which prod- 
ucts are classified according to their 
major uses and compositions; and 3) 
directory section which gives the 
address of each manufacturer and 
distributor whose products are de- 
scribed. 

In addition, the book has a section 
entitled “Products Withdrawn from 
the Market.” In this section, all 
products described in the 1953 edi- 
tion and Supplement 1 which are 
no longer available are listed alpha- 
betically for ready reference. 


Stainless Steei Fabrication. A/le- 
gheny Ludlum Steel Corp., Pitts- 
burgh. 1958. 386 pp. 

Illustrated with more than 140 
photographs, 120 charts, and 200 
diagrams, this book presents detailed 
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1,476 pages 


1957 
$22.50 


Use of this monumen- Kim a 
tal new volume dispels ih 
virtually all doubts Bais ; 
concerning safe prac- 

tice in industrial opera- 

tions. It gives immedi- 

ate safety information 

to those who must han- 

dle, store or ship chem- | 

icals or other industrial |- 
materials. This worthy [| 
successor to the famous 
“Handbook of Danger- 
ous Materials” now in- | 
cludes over 8,500 ma- f— 
terials, and compre- § 
hensively covers the 
methods involved in 
the protection of per- 
sonnel and equipment. 
‘“‘Dangerous Properties” 
is truly a bible of safety 
information. 
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| TUBING 
“KNOW-HOW’" 
| BOOK 


FACTS ON... 

eHOW TO SELECT 
eTEMPER... ALLOYS 
¢WORKING PROPERTIES 
¢ TOLERANCES of TUBING 


Here’s a data book every engineer, 
purchasor and user of fine alloy 
tubing should have as a reference. 
Covers how to select tubing, the prop- 
erties to look for, typical applications 

. tolerances, temper and alloys. 
Discusses drawing, annealing, finish- 
ing and testing. Gives range of sizes, 
length tolerances. Data on Bourdon 
tubing, pointer tubing and the exclu- 
sive Precision Coaxitube. 

This booklet is available for use as 
a reference and buyer's guide to 
those sending requests on company 
letterheads to Dept. 7, Precision Tube 
Company, North Wales, Pa. 


GET YOUR COPY... 
NO CHARGE OR 
OBLIGATION! 


14 
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For more information, card, circle No. 449 
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information on all common methods 
and practices used to fabricate stain- 
less steel into usable products. The 
book has nine chapters which con- 
tain information on cutting, joining, 
cold and hot forming, heat treating 
and machining operations. 


Reports 


Vacuum melted metals VACUUM 
MELTING. 1957. 142 pp. Available 
from Vacuum Melting, 1383 Pan- 
ther Rd., Rydal, Pa. Price $7.50 

Although this report is concerned 
primarily with the technique, eco- 
nomics and history of vacuum melt- 
ing, it does contain an interesting 
chapter on the properties and uses 
of vacuum melted steel, iron, uran- 
ium, titanium, zirconium, molybde- 
num, copper and nickel. 


Survey of corrosi- 1954-1955 
BIBLIOGRAPHIC SURVE: OF CORROSION. 
1957. 468 pp. National Assn. of 
Corrosion Engineers, 1061 M & M 
Bldg., Houston 2, Tex. Price $20 
(NACE Publication No. 58-1) 

A selection of 4287 abstracts of 
articles on corrosion prevention pub- 
lished in 1954-1955 are compiled in 
this volume. 


Creep studies Creep oF ALUMINUM- 
CopPpeR ALLOYS DURING AGE HARD- 
ENING. E. E. Underwood, L. L. 
Marsh and G. K. Manning, Battelle 
Memorial Institute. Feb ’58. 73 pp. 
Available from National Advisory 
Committee for Aeronautics, 1512 H 
St. NW, Washington 25, D. C. (TN 
4036) 

A study of the interrelation of 
aging during creep and of creep 
during aging in polycrystalline alu- 
minum alloys containing 1 to 4% 
copper. Experimental procedures in- 
cluded interrupted creep tests, ten- 
sile tests of crept specimens, and 
hardness measurements on un- 
stressed and stressed aged alloys. 


Properties of titanium THE PRop- 
ERTIES OF TITANIUM ALLOYS AT ELE- 
VATED TEMPERATURES. R. R. 
Schwartzberg, F. C. Holden, H. R. 
Ogden and R. I. Jaffee, Titanium 
Metallurgical Laboratory, Battelle 
Memorial Institute. Sept ’57. 228 pp. 
Available from Office of Technical 
Services, Dept. of Commerce, Wash- 
ington 25, D.C. Price $6 (PB 121634) 
Literature survey on the mechani- 
cal properties of titanium alloys at 
high temperatures. A discussion of 
thermal stability is included. 
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Covers books, journals, 
manuals, graphic aids... 


1 TECHNICAL EDITING 


Here are the basic concepts and oper- 

g practices of internal communica- 

;, journal editing, book publishing, 
graphic aids presentation for all 
technical fields. The contributors are 
leading authorities, and they provide 
ideal guidance for both the experienced 
and beginning editor. This book is 
much more than a copyreading man- 
ual; it deals with editing as a primary 
communications step. It relates the 
documents of all technical areas to the 
cardinal purpose of serving the poten- 
tial reader. There is also emphasis on 
how to work with authors. This is the 
first time that every technical editing 
principle has been brought together in 
one place. The coverage of subjects 
and techniques is thoroughly up-to- 
date. The book serves the experienced 
technical editor, the management of 
technical industries and agencies, the 
fledgling editor, and the technical stu- 
dent who is attracted to editing as a 


profession. 

1958, 288 pages, $5.75 
Do it right the first time... 
2 INFORMATION AND 





Proper Words in 


Edited by 
B. H. WEIL 
Chief Editor, 1 


Information Div 





COMMUNICATION PRACTICE 


IN INDUSTRY 


Immediate answers to every communi- 
eation question are clearly provided 
here in the best handbook style. Nine- 
teen chapters cover the entire subject 
for technical organizations of all kinds. 
Several leading experts contribute val- 
uable directions for the most efficient 
handling and transmission of data, in- 
formation and ideas. Whether you 
want to design data tables, classify 
material, edit a report, or abstract 
articles—this is the one book that 
shows you how to accomplish the 
numerous tasks involved with modern 
communications. By the very nature 
of its material, it also provides ideas 
and suggestions for improving com- 
pany or institutional communications 


programs. 
1958, 310 pages, $8.75 
Write what you mean... 


Edited by 
T. E. R. SINGER 


Technical Information 
Consultant 





3 BETTER REPORT WRITING 


by WILLIS H. WALDO 


Technical Editor, Research Dept: 


Organic Chemicals Div., Monsanto Chemica! Co., St. Louis, Mo. 


Here is fingertip help with the chronic 
problems of scientific expression for 
all technical report writers. This handy 
desk guide presents authoritative facts 
on the important details of effective 
scientific composition, style, division of 
reports, tables, illustrations, and use of 
words. The book is purposely written 
as a quick reference instead of a class- 
ical exposition of technical English. It 
simplifies the solution of writing prob- 
lems for all technical authors. Three 
appendices condense a vast amount of 
information on abbreviations, symbols 
and hyphenation. This is the first 
easily readable guide in book form for 
the practicing report writer. What- 
ever field of technical endeavor you’re 
reporting, this handbook contains 
much profitable information for you. 


1957, 239 pages, $4.75 
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Say what you mean... 


4 ORAL COMMUNICATION 


of Technical Information 
by ROBERT S. CASEY 
W. A. Shaeffer Pen Co., Fort Madison, lowa 
Methods of effective speaking for al- 
most all situations are assembled here 
in “how-to” manner for technical men. 
Beginning with the bridges and bar- 
riers to effective communication, the 
book then takes up the actual problems 
involved and how they are solved. It 
covers organization of material, com- 
position, delivery of formal and im- 
promptu speeches, and the use of me- 
chanical aids such as recordings and 
slides. How to preside at meetings, 
talk science to laymen, give technical 
legal testimony, and converse socially 
are covered in helpful detail. Empha- 
sis is on the special needs of technical 
subject matter, but the techniques of 
organization and delivery apply to all 
speaking events. One valuable section 
reviews the most common errors in the 
speech-writing of chemists and engi- 
neers. It is doubtful that a more use- 
ful handbook for speakers in the tech- 
nical field has ever been published. 


1958, 207 pages, $4.50 


Quick, convenient guide to thousands 
of difficult technical words . . 


5 HAWLEY’S 


TECHNICAL SPELLER 
by GESSNER G. HAWLEY 


Executive Editor, Reinhold Book Division 
and ALICE W. HAWLEY 
Consulting Editor 
Contained in this handy book is a wide selection of technical 
words used in the fields of chemistry, physics, electronics, 
engineering, biology and medicine. Also included are many 
common words of troublesome spelling which repeatedly 
a occur in technical writing and corres- 
pondence. Many of these words, such 
as names of complex chemicals and 
proper names, do not appear in desk- 
: size dictionaries. Recommended word 
TECHNICAL | divisions are indicated, and easily con- 
© fused meanings or spellings are ex- 
SPELLER * plained in footnotes. Writers of tech- 


si nam | nical letters and reports, advertising 
< momen copy, scientific articles and books will 
a want this quick-reference guide con- 


stantly within handy reach. Secre- 
taries who take technical dictation or 
transcribe manuscripts will find it a 
wonderful time-saver. 

1955, 160 pages, $2.95 
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by H. R. Clauser, Editor 


Selling in the Lab 


This is indeed the age of service to the custo- 
mer. At least this seems to be so in the materials 
fields where tailoring materials to fit the need is 
becoming almost commonplace. During the past 
few months we visited two new laboratories that 
are primarily ‘designed for just this purpose. 

At Carpenter Steel’s new corrosion laboratory, 
most of the facilities will be used in researching 
specific customer problems. By working closely 
with the customer, the lab will determine what 
alloy is best suited for a particular application; 
and, where volume warrants it, they will even 
try to cook up a special alloy to meet a specific 
set of corrosion conditions. 

Even more elaborate is Du Pont’s new 5 mil- 
lion dollar laboratory built to provide a center 
for development work on problems of customers 
of the electrochemicals and pigments depart- 
ments. Included in their facilities are large 


demonstration areas and even equipment that 
duplicates on a semi-works scale their customers’ 
operations. A most significant sidelight of the 
Du Pont lab is that it also serves as both a 
training center and source for salesmen. 


Changing with the Times 


Technical societies, being composed of people, 
are generally reluctant. to change. But change 
they must if they are to progress or, indeed, 
survive. A recent policy change in the American 
Welding Society is a good example of a technical 
organization adjusting its policies to encompass 
new developments in materials. 

Although predominantly a metals society, the 
AWS has now recognized the importance of 
adhesive bonding and plastics in modern indus- 
try. They, therefore, have decided to extend 
their activities to include adhesives and welding 
of plastics, and to cover them in the Welding 
Handbook. 

To our way of thinking, the AWS official 
recognition of plastics is quite significant. In 
general, metals groups have preferred to politely 
ignore the nonmetallics. We hope the AWS ac- 
tion is indicative of a trend towards a change 
in this attitude. 


Us Dopes 


The gloomiest bit of information this month 
comes from an item in Science News Letter 
reporting results of tests conducted to rate the 
logical reasoning powers of various groups and 
professions. The sad fact is that engineers 
scored only 25.8 as compared to 27.3 for lawyers 
and 28.6 for all college graduates. 

Add this statistic to the popular notion that 
engineers don’t read, can’t write, can’t speak, 
and are unsociable, and it begins to look as if 
engineers are a pretty worthless lot. Anyone 
want to buy a slide rule cheap? 


Farm System for Engineers 


The competition for bright graduating engi- 
neers in some instances has led to attractive 
inducements that remind one of the bonus player 
deals common with the big league ball clubs. Now, 
J. H. Flynn, director of student personnel serv- 
ices at Boston University’s College of Industrial 
Technology, suggests that large companies adopt 
another major league baseball tactic—the farm 
system. He recommends that young engineers be 
farmed out to small subcontracting companies for 
training and seasoning before being brought up 
into the big leagues. He believes such an ar- 
rangement would make for more efficient use of 
engineering talent. I suppose it follows that engi- 
neers on a big league team who goofed would 
be shipped down to the farm for additional 
seasoning. 
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